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1947 
marks the 150th 


anniversary of 


the foundation of 


HOWARDS 


OF ILFORD 


who hope that this year may confirm 
and strengthen the ties between their 
many customers and themselves and 
that they will be able to overcome 
some of the difficulties which beset 
them in the past year, and to offer 


greater supplies of their products 


in 1947. 
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WELLS OIL FILTERS 


give OLD mn 


With Wells’ Waste- | 
Oil Filter you can use 
your oil several times 
over and change it more often. 
thoroughly reliable supply of oil is 
assured with the use of Wells’ 
Special Filter Pads which work in 
conjunction with Wells’ Patent 
Syphon Feed. 


A.C.WELLS faa 


these oil filters. 











PROVIDENCE MILLS-HYDE-CHESH Hyde 953 
SHIRE Telegrams: Un- 
Pha ih Hyde. 
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BAKELAQUE 
PHENOLIC 
RESINS 





® for acid-proof coatings 
® for abrasive wheels 
® for electrical insulation 








ATTWATER & SONS, Ltd. 
Est. 1868 


HOPWOOD STREET MILL, 
PRESTON, ENG. 
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VALVES AND ACCESSORIES 
IN ALL APPROPRIATE 
METALS FOR THE 
CHEMICAL TRADE 


























BRITISH STEAM SPECIALTIES LTD.” @ 
WHARF STREET, LEICESTER 


STANDARD PRODUCTIONS FROM STOCK AT :— 
LEICESTER, LONDON, LIVERPOOL, WHISTON, GLASGOW, 
BRISTOL, MANCHESTER AND NEWCASTLE-ON-TYNE 
































11 JANUARY 1947 THE CHEMICAL AGE i 


| «SPECIAL PURPOSE VESSELS 
by OXLEY 


tor the lee Industries 


Oxley undertake the manu- 
facture of plant for special 
purposes, whether in welded 
or riveted construction, in 
mild or stainless steels. to 
customers’ requirements. 


We have a very 


} 
wide experience é 
in such work. = 
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damm ENGINEERING CO. LTD. 
HUNSLET, LEEDS, 10 : 
Tel: LEEDS 3252) London Office : 


, : Winchester House, Old Broad Street, London, E.C,2 
Grams: OXBROS, LEEDS Tel,: London Wall 373! ’Grams,: “‘Asbengpro, Stock, London 


ARKINSTALL == 


Fabricated Plate and — 
Sheet Metal Work 


(FERROUS AND NON-FERROUS) 











































@ We produce Metal Fabrications in 
Aluminium, Stainless Steel, Monel 
Metal, etc., for dust and fume 
extraction, Storage Tanks, etc., etc. 


bo 
——— 


<i 


ARKINSTALL 


BROTHERS LIMITED 





Phone : Midland 1662-2002 









BATTERY WORKS - COVENTRY ST - BIRMINGHAM 5 
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ATHOLE G. ALLEN (Stockton) LTD. 


STOCKTON-ON-TEES, 
STOCKTON 6375 (3 lines) CO. DURHAM 


Telegrams : 
Chemicals, Stockton-on-Tees 


BARYTES 


We commenced BARYTES production before 
the War as a diversification of industry in a 
depressed area, to help the coal trade, and to 
minimize imports. 


Supported by a well-known colliery company 
we have handled over sixty thousand tons of 
BARYTES and made a very important con- 
tribution to war-time needs. 


In addition, we secured mining rights over 
eight thousand acres of moorland, constructed 
a road two miles long, developed a new 
BARYTES mine, and erected a modern dress- 
ing plant. 


To-day, coal production must take first place, 
but we look forward to the time when we can 
say, **SEND US YOUR ORDERS FOR 
BARYTES FOR PROMPT DELIVERY.’’ 


We are 


NON-MEMBERS OF TRADE ASSOCIATIONS 
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Alcock (Peroxide) Ltd. 
Allen, Athole G. (Stockton) Ltd. 


Amalgamated Oxides art Ltd 
Angel, H. Reeve, & Co., 
Arkinstall Brothers, Ltd. 
Attwater & Sons, Ltd. 

Audley Engineering Co., Ltd. 


Baker —- "Ltd. 

Bamag, 

Barclay, Kellett & Co., “Ltd. 
Birlec, Ltd. 

Black, B., & Son, , Ltd 

Blackwell’s Metallurgical Works,” Ltd. 
Boots Pure Drug Co., Ltd. 
Bowmans (Warrington), Ltd. 
British Drug Houses, Ltd., The 
British Steam Specialities, Ltd. 
Brotherhood, Peter, Ltd. ‘ 
Bryan Donkin Co., Ltd., The 
Burgess Zeolite Co., Ltd. a: 


Candy Filter Co., Ltd., The ... 

Cannon Iron — Ltd. 

Carty and Son, 4 

Castle nh ee Be Co. (Nottingham) Ltd., 


The 
Chesterfield Tube Co., “Ltd., The 
Cox & Danks, Ltd. 
Crofts (Engineers), Ltd. 


Discovery-Jarrold & Sons, Ltd. 


Dorr-Oliver Co., Ltd. 

Downs Engineering Works, Ltd. 

Dowson & Mason Gas Plant Co., Ltd., ‘The. 
Drum Engineering Co., Ltd., The 

Dunlop Rubber Co., ae 


Electro-Hydraulics, Ltd. , 
English Grains Co., Ltd., The 
Evans, Adlard & Co., Ltd. ... 


Feltham, Walter H., & Son, Ltd. 

Fielding, T. H. & Sons, Led. .. 
our Oaks Spraying Machine Co. 

FouboreYousll: Ltd. 

Foyle, W. & G., Ltd 

Freeman, William : e. Ltd. 


Gallenkamp, A. & Co., Ltd. 
Genatosan, Ltd. 
General Chemical 


i oe aide ro edi 
Grazebrook, M. & W., Ltd. ... 
Harris, F. W., & Co., Ltd. . 
Haworth, F. (Acid- Resisting Cement), Led. 
Hill- Jones, Thomas, Ltd. 
Holmes, & Co., Ltd. 


Howards of ford 
Hull Development Committee 


Imperial Chemical Industries, Ltd. ... 
Industrial First-Aid Supplies, Ltd. 


Imperial Typewriter Co., Ltd. 


Jenkins, Robert, & Co., Ltd. 
Jenkinson, VV. é.. Ltd. 
Leer Matthey & Co., Ltd. 





Aluminium Plant & Vessel Co., Ltd.. ~The 3 
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Kestner Evaporator & Engineering Co., Ltd. 


Kilner, John & Sons (1927) Ltd. 


Langley, W., & Co., Ltd. 

Lankro Chemicals, Ltd. 
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Leeds & Bradford Boiler Co., “Ltd. 
Leitch, J. W., & Co., Ltd. 
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London Aluminium Ca. Ltd., “The oa 
Lord, John L. ... ame 


Manlove Alliott & Co., Ltd. 
May & Baker, Ltd. ; 
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Mullard Wireless Service Co., Ltd., ‘The 
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Newton Chambers & Co., Ltd. 
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CANDY 


“MINOR ” 
CHEMICAL INJECTION PUMPS 
FOR ANY CHEMICAL SOLUTION 
WORKING PRESSURES UP TO 1,200 LB. P.S.I. 


OUTPUT INFINITELY VARIABLE— 
STANDING OR RUNNING 





CANDY 
MINOR PUMPS 
ARE THE OUT- 

COME OF TEN 


YEARS’ INTENSIVE 
DEVELOPMENT IN 
THE DESIGN AND 
MANUFACTURE OF 
PRECISION PUMPS 
IN CONNECTION WITH 
CHEMICAL DOSAGE FOR WIDELY 
DIFFERING PURPOSES. THE MANY 
SATISFIED USERS TESTIFY 
TO THEIR EFFICIENCY 
AND RELIABILITY 





SERIES GPI PUMP 


FULL DETAILS IN PUBLICATION CL510/2 
SIXTEEN STANDARD MODELS — CAPACITIES 0-100 GPH 
AND SPECIAL PUMPS FOR SPECIAL DUTIES 


OVER 400 “MINOR” PUMPS IN SERVICE TODAY 


THE CANDY FILTER CO. LTD 


CHURCH ROAD - HANWELL - LONDON :- W.7 
Water Treatment Plant for all Purposes 
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‘“GAMMEXANE’ has proved effective against a wide 


variety of insect pests. 


This outstanding insecticide is available in ready-for-use 
formulations as dusts, smokes and sprays. 


For advice on the choice of product to meet your 
particular requirement, consult 


IMPERIAL CHEMICAL INDUSTRIES LIMITED | ICI } 
NOBEL HOUSE - . LONDON, S.W.1 
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a New tu 


WHEN Pan played on his pipes 
astonishing things were liable to 
happen. Here in Chesterfield we 
make no claim to use Greek gods, 
tho’ we may have a nymph or 
satyr or two around who can play 
some pretty tunes with pipes. 
How about this, for instance? 
After many disappointments and 
false starts we are now success- 
fully making, by the _ special 
Chesterfield process, weldless stain- 
less steel tubes up to 20ft. lengths 
and l4in. diam. And quite pre- 
pared to make even bigger ones 
on request. Tnhat’s quite a cheer- 
ful note, isn’t it? If you’re 
interested, and will drop us a line, 
we'll let you have the whole story 
complete with words and music. 


A MEMBER OF THE TUBE INVESTMENTS GROUP @ 


THE CHESTERFIELD TUBE CO. LIMITED, CHESTERFIELD, ENGLAND 


C.R.C. 10 
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BETTER CLARIFICATION 























DORR 
CLARIFLOCCULATORS 


PLANT RESULTS from numerous installations show that where the solids in 
suspension are in any degree flocculent (as they are in a majority of cases), the overflow 
from a Dorr combined flocculator and clarifier contains up to 30 per cent. less suspended 
matter than is obtainable with any form of sedimentation unit at an equivalent cost. 


[HE FLOCCULATOR;, by promoting successive gentle contacts between the fine 
suspended solids, builds them up into settleable floccs, while the Clarifier compacts 
and removes the settled sludge. 


THE COMBINATION of these two closely related steps in a single unit is a logical 
development giving a degree of clarification previously unobtainable. 





ENGINEERS 


DORR OLIVER CO. LTD. ABFORD HOUSE, WILTON ROAD, LONDON, S.W.1. 
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TANKS 


CYLINDRICAL AND RECTANGULAR 
FOR THE CHEMICAL INDUSTRY 





GAS IMMERSION HEATED AND DRYER TANKS 
as illustrated 


PETROL AND OIL STORAGE EQUIPMENT 
PUMPS AND FLOW METERS 


The 
OWSWNe 
GAS PLANT CO. LTD. 


Levenshulme :: Manchester, 19 


Telephone No.: HEAton Moor 2261 33 Telegrams : GASIFY, Levenshulme 
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Thirty years of development and manu- 
facturing experience enable Foxboro to 
offer industry, Recorders and Controllers 
for temperature, pressure, humidity, 
liquid level, flow and other process 
measurements fully certified and 
guaranteed. CERTIFIED for accuracy and 
response—GUARANTEED for functional 
reliability .. . 

fait accompli. 
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wee he eg 
WELDED TANKS 


AND CHEMICAL PLANT 





IN ALUMINIUM = STAINLESS STEEL 


IVANHOE LUOAKKS AOVAHEBHAM 
Esta. /G56 























“Everything for Safety Everywhere’’ 
SIEBE, GORMAN & CoO., LTD. 


(ESTABLISHED 1819) 


Originators and Largest Manufacturers in the 
World of Respiratory Appliances of all descriptions 


SEND US YOUR PROBLEM—WE SHALL BE PLEASED TO ADVISE YOU 





We make all types and can satisfy any requirement 








GAS MASKS Self-contained 
OXYGEN 
** Puretha ”’ BREATHING 
APPARATUS 

and all other ap- 
‘*Proto,’’ ‘‘Salvus,”’ 
proved types for ‘‘Fireox,’’ and other 


types for work in 
irrespirable atmos- 
pheres. 


Naval, Military and 





industrial purposes. 
also COMPRESSED AIR TYPES 


RESUSCITATION 





staheatoe APPARATUS 

\uomiesctabs ‘“‘Novita’‘ and ‘“‘Novox’"’ 
“Spirelmo”’ Oxygen and Oxygen+CoO, 

aad other for persons asphyxiated 
by poison gas, shock, 

suteinxudacaie drowning, etc. 
DUST MASKS of all descriptions “ANTIPOYS"* Short Distance 

including Breathing Apparatus 
The Mark IV Dust Respirator LIGHT FUME MASKS for Paint 
as approved by the Home Office Spraying, etc. 


PROTECTIVE CLOTHING—Asbestos, Acid-Proof and Water-Proof, Safety 
Gloves, Gauntlets and Mitts of rubber, leather, etc. Safety Goggles of all 
types. Safety Lamps, and all other Safety and Protective Devices. 


NEPTUNE WORKS, DAVIS ROAD, 
TOLWORTH, SURBITON, SURREY 
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An unjacketed 
silver-lined 
copper still, with 
internal silver 
coil, silver-clad 
agitator and 
silver-lined 
vapour pipe. 





dilver 
Mit ANIWEY YOU COYYCStOH problems 


bey ke Geile avery Wohnson Matthey 


Silver offers many advantages to the user of chemical process equipment. 
It is virtually unattacked by many corrosive reagents, is readily worked and 
fabricated, and it is an excellent medium for heat transmission. Since 
practically the whole weight of metal may ultimately be recovered, the 
overall cost per unit weight of product handled is lower than that of many 
other resistive materials. 


We design and fabricate silver and silver-lined process plant and accessories 
of all types, and will advise as to its suitability for any particular application. 


Write for Data Sheet No. 2610 ‘* Chemical Process Plant.’’ 


JOHNSON, MATTHEY & CO.,LIMITED - HATTON GARDEN - LONDON: E.C.! 
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« JOINTINGS 
ae fr 
HIGH PRESSURE 
STEAM, WATER 
OILS, PETROL 
and all other 


purposes 








Write for illustrated 
descriptions and prices 





W.H. WILLCOX & CO. LID. 


OU THVVAREK . INDON 
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HOLMES-CONNERSVILLE 
POSITIVE AIR BLOWERS 


deliver a positive, reliable 
and oil-free supply of air 
economically and. effici- 
ently. 


Absence of internal con- 
tact ensures long life, low 
maintenance and continu- 
ous operation over long 
periods. 


Many of these machines 
are in successful operation 
for the handling of gases. 
Over 1,400 have been 
supplied already for such 
purposes. 


One of the many Holmes-Connersville BlowersJsupplied to Chemical 
Works. Capacity of machine¥ illustrated, 12,000 cu. ft. per hour 
against a pressure of 3 Ibs. per sq. inch. Speed 400 r.p.m. 





The 

HARRISON 
INERT GAS 
GENERATORS 


give a supply of Gas | — LO 


consistent in quality and 
at low cost for the purging : i 3 
of Oil Stills, Tanks, Pipe iia 2 
Lines and Hydrogen Pro- . a 


ducers. - wrgas 
Inert Gas from these . 
machines is also exten- ‘ 


sively used for blanketing 
Oil Storage Tanks and 
Vacuum Filters in solvent 
de-waxing processes. 







HEAD OFFICE © TURNBRIDGE-HUDDERSFIELOD 


- be » = 


aM 








II JANUARY 1947 








Take Science >) 
into 





your Service 











The scientific development 
of the instruments of the 
astronomer has enabled him 
to achieve a degree of accuracy 
in his calculations which was 
beyond the wildest dreams of 
the early astrologers. 

The processes of the 
chemist of today are, we 


| MAY & BAKER LTD. 


DAGENHAM 


Manufacturers of 
Since 


Telephone - 
-Sales Department: Ext. 72 
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Technical Service Dept. : Ext. 71 
























hope, as far in advance of 
the alchemist’s of earlier 
times. We believe that in our 
‘Planet’ brand of fine 
chemicals are to be found 
products that will satisfy the 
most stringent technical de- 


mands. 


Fine Chemicals 
1834 


ILFord 3060 














TC 5006 


XV 
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GRINDING 
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TT 
SIEVING or SEPARATING 
AND DRYING OF 
MATERIALS, etc, UNDERTAKEN 
FOR THE\ TRADE. 


Also supphers of 
GHOLUND) S/L/LA, 
FILLERS AND 


y~ 
JAMES KENT 


LIMITED. 
MILLERS, 
MANOR STREET, 


FENTON. 









STA OSH 
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CHEMICAL 
PLANT 


Newton Chambers specialise in the design and 
manufacture of all types of plant for application 
to the Chemical Industries. 











Expert advice is always at your disposal. 


. ——— | ILLUSTRATIONS. 
_—— TOP RIGHT. Jacketed Paddle Mixer 






ag CENTRE. Retorts in Heat-Resisting 
Cast Iron. 


LOWER LEFT. Sulphur Burner. 


is 


NEWTON CHAMBERS 


NEWTON CHAMBERS & Co. Ltd., THORNCLIFFE, Nr. SHEFFIELD 


LONDON OFFICE: GRAND BUILDINGS, TRAFALGAR SQ., LONDON, W.C.2. 
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- . ee an Ph tg Ct 
& FOUR OAKS 


for Defeating Corrosion 


















Protect your Plant, Apparatus and Buildings 

against corrosion with the Four Oaks 
Sprayer. Whether limewood, disinfectant, 
paint, creosote or other anti-corrosion 
liquid is indicated Four Oaks will do the 
job. 
Iso for Limewashing, Colourwashing and 
Distempering. 


eee ee ee eee ee TT TT ee eee ee eee eee ee ee eee eee ee eee ee ee 












: : Complete Catalogue 
SosGnenseenitheeiedieasamsatsntesaetamaelamldiadiadlsiiateas | free on application. 


THE FOUR OAKS 
SPRAYING MACHINE CO. 


Four Oaks Works, Four Oaks, BIRMINGHAM. 
Telegrams: ‘* Sprayers, Four Oaks.”’ Telephone : Four Oaks, 305. 


BRIDGWATER 
18 gallon size | 
£25 9s. 6d. 3 THE 
- BRIDGWATER 
BRIDGWATER aaeenl 
DE-LUXE IN TWO SIZES 
30 gallon size | i8 & 30 GALLONS 4s 
£37 13s 6d. i 
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OLEUM 





GLASS BOTTLES AND STONE 


SULPHURIC ACID § 2485 (ile. to 4zall) 
BATTERY ACID CARBOYS (10/14 galls.) 
HYDROCHLORIC ACID STEEL DRUMS (Icwt.-10cwt.) 


NITRIC ACID ee 
DIPPING ACID . 
Also 


DISTILLED WATER 


(PURE) 


AR RNR ARMM ea A 





SPECIALLY CONSTRUCTED 

TANKS FOR CONVEYANCE 

BY ROAD OR RAIL. TANK 
BARGES. 





Export Enquiries | Invited | 








IN ALL STRENGTHS 
FOR ALL PURPOSES 
SUPPLIED IN ANY 
QUANTITY AND 
SCIENTIFICALLY PACKED 
FOR TRANSPORT 
ANYWHERE 





SPENCER CHAPMAN X MESSEL 


LIMITED. 
33, CHANCERY LANE, 
LONDON, W.C.,2. 


Telephone: Works: Telegrams: 
HOLBORN 0372 SILVERTOWN, E.16. HYDROCHLORIC-HOLB-LONDON 

















RYING WITHOUT HEAT is essential in the 


preparation of many easily decomposed chemicals and 
has been accepted as an unavoidably tedious and uncertain 
process, in the past. The BIRLEC-LECTRODRYER is the modern 
answer to the problem, delivering a constant stream of air, 
dried to a dew-point as low as -60°C., which will rapidly 
remove moisture from the material without any detrimental 


temperature rise and with insignificant operating cost. 





MOTOR & PUMP LECTRODRYER 





















BIRLEC LIMITED 


TYBURN ROAD, ERDINGTON 
BIRMINGHAM, 24 
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R LINED 





The illustration shows the Stranraer Cream- 
eries of the Scottish Milk Marketing Board. 
The trunking (which extends through 3 floors) 
and hoods of this plant are rubber-lined by 
Dunlop to provide hygienic, hundred per 
cent anti-corrosive protection — another ex- 
ample of Dunlop Complete Industrial Rubber 
Service. 


DUNLOP 


DUNLOP RUBBER CO LTD ( 
WORKS F 





GENERAL RUBBER GOODS DIVISION) 
CAMBRIDGE STREET, MAN R 


& HEAD OFFICE: CHESTE 
LONDON : Clerkenwell House, BIRMINGHAM : 
Clerkenwell Green, E.C.|I Dunlop House, Livery Street, 3 
LIVERPOOL : GLASGOW : 
24 Cornhill, Park Lane, | 48-60 and 70-78 North Wallace Street, C.4 





46/GRG/49 
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CONTRACTORS TO HIS MAJESTY’S GOVERNMENT 


THOS. HILL-JONESLTD 


Manufacturing Chemists Established 1830 





GRINDING of every description of Chemical 
and other materials for the trade. 

Old-established, but up-to-date in every detail, our 
organisation provides a specialised service for the 
chemical industry that ensures rapid delivery and 
low prices. 











Manufacturers and proprietors of : 


“INVICTA”  DECOLOURISING CARBON 
WOOD AND ANIMAL CHARCOAL 
PLUMBAGO MANGANESE 

“INVICTA” SOLDERING FLUID 


“INVICTA” BITUMINOUS MATERIALS FOR 
ROAD CONSTRUCTION 


THOMAS HILL-JONES LIMITED 
INVICTA WORKS - BOW COMMON LANE - LONDON, €.3 


Telephone : EAST 3285 Telegrams : ‘“‘HILL-JONES, BOCHURCH, LONDON ” 
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Telephone : DUDLEY 2431 (3 lines) 
— «© «4 Telegrams: GRAZEBROOK, DUDLEY 


GRAZEBROOK LID. 


—S ee = DUDLEY, worcs. 
al pp ee eee GENERAL ENGINEERS 
_ ESTAI750 = ; AND IRONFOUNDERS 












% 


Makers of GRAZEBROOK Cold Blast Pig Iron 


MILD AND STAINLESS STEEL PLANT FOR THE 
CHEMICAL INDUSTRY AND ALLIED TRADES. 
FABRICATED TO CLIENT’S DESIGN, 
HOMOGENEOUS LEAD LININGS 























FLASH BUTT 
| WELDING 
: ANY 
be / SECTION 
UP TO 
8 $Q. INS. 
Stainless Steel Storage Tank, Homogeneous Lead Lined Vessel 
16 ft. ht. 12 ft. dia. with three 3 in. Lead Coils 


IRON MAX : 
CASTINGS MACHINING 
UP TO CAPACITY 
15 TONS 20 ft. dia. 





Mild Steel Extractor Vessels 


made to design of Messrs. Bamag Ltd., London. 


ON ADMIRALTY, WAR OFFICE AND M.O.S. LISTS 
(FULLY APPROVED A.I.D.) 
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MODERN 


LABORATORY TUBE 


Electrically Heated—Maximum 


Working Temperature 


The distinctive feature of this newly 
designed furnace is that the controls, 


consisting of 
regulator and 


in the bottom of the furnace case, 


making the 


contained, thus dispensing with the 


use of a 


b-5754 


b-5754a 
b-5754b 
b-5755 


b-5755b 
d-5756 


LABORATORY 
EQUIPMENT— 


FURNACE 





1000°C 


a main switch, energy 
indicator light, are housed 


equipment entirely _ self- 


separate control unit. 





No. 5754 


FURNACE, “‘ GALLENKAMP,”’ with single tube |2” long x 
11” inside diameter. Overall size of case 13” « 84” « 134” high. 
Loading 750 watts. For A.C. voltages only 


FURNACE, as above, but for A.C. or D.C. voltages 
SPARE WOUND TUBES for b-5754 and b-5754a 


FURNACE, “ GALLENKAMP,”’ with two tubes fitted side 

by side, each 12” long x 1}” inside diameter. Overall size of case 

13” « 103” x 134” high. Loading 1200 watts. For A.C. or 
D.C. voltages 


SPARE WOUND TUBE for b-5755 
SPARE INDICATOR LAMP for all above furnaces 
PRICES QUOTED ON APPLICATION. 


A. GALLENKAMP & CoO. LTD. 


17-29 


SUN STREET, LONDON, £.¢.2 
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b Ne | ed vacuUM STILLS 
and 
JACKETED PANS 























FOR REACTION OF PRODUCTS or distillation under vacuum the 
plant illustrated above (right) gives excellent results. Up-to-date 


design, economical first cost and maintenance. Sizes 25 to 100 gallons 
capacity. 


FOR MIXING AND DRYING OPERATIONS we design many types of 
Jacketed Pans, including that illustrated (left) with agitator. Heating 
systems may be steam, hot water, oil or diphenyl, according to design 
and applications. Capacity : 50 to 1,000 gallons. 


We fabricate in Stainless Steel, Copper or 
Aluminium, etc. 







Write for leaflets 
V.J.P. 14/16. 


HEAD OFFICE € WORKS. WESTWOOD. ROAD, WITTON, BIRMINGHAM 
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PITCH 
REFINED TAR 
CREOSOTE OIL 


NAPHTHALENE 
(Crude, Crystal, Ball) 


ANTHRACENE, 40% 
CRESYLIC CREOSOTE 
BENZOLE 

TOLUOLE 

XYLOLE 

90/160 SOLVENT NAPHTHA 
90/190 HEAVY NAPHTHA 
BROWN HEAVY NAPHTHA 
COUMARONE RESIN 
DICYCLOPENTADIENE 
AMMONIA (Liquid) 

BLACK VARNISH 


Telephone No. 790 (Pte. Bch. Ex.) 
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COUT UTELLLECCCECOCLC 


IF YOU REQUIRE 


PURE PYRIDINE 

PURE PICOLINES 

PURE 2-6 LUTIDINE 

90/140 PYRIDINE 

90/160 PYRIDINE 

90/180 PYRIDINE 

PHENOL 

ORTHO CRESOL 

META PARA CRESOL 
CRESYLIC ACIDS 

CYCLO HEXANOL 

METHYL CYCLOHEXANOL 
CYCLO HEXANONE 
METHYL CYCLOHEXANONE 
CYCLOHEXYLAMINE 
PIPERIDINE 

TETRAHY DRONAPHTHALENE 


Apply to: 
YORKSHIRE TAR DISTILLERS LTD. 
CLECKHEATON 


Telegrams : “* YOTAR, CLECKHEATON "’ 


LONDON OFFICE: 
49 BILLITER BUILDINGS, BILLITER STREET, E.C.3 


Telegrams : “ YOTAROLL FEN” 
CODES: ABC 4th & 5th Editions, Bentley’s Commercial & Marconi's “IN REG.'’ Bentley's Second 


AUNUDENUUUAUOUUAUEONDUOAUOEUOUOUUUAUUUOUOUOALEGUUUAOUUOOUUOUOUEUAUENUUUOOOUOUO EEA COO EOO PEO UOOOEOUEOOEAOEO UO 
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= EROFTS POWER — 
: TRANSMISSION APPLIANCES 


+ eaten ae Piel a PEN 





We are the largest makers of Power 
Transmission Products and have standardised 
Appliances and complete Drives in a range 
of sizes to meet all general industrial require- 
ments. Items listed in our latest Catalogue 
S.140 include Shaftings, Couplings, Bearings, 
Fixings, Belt and Rope Pulleys (all sizes), 
oaed Genes oo Sure Grip ‘“‘V’’ Rope Drives, Variable 

: Speed Gears and Pulleys, Friction Clutches 
for all powers, Machine Cut and Cast 
Gearing, Worm and Double Helical Gears, 
Crofts ‘‘Enispeed’’ Geared Motors, 
lron, Steel and Brass Castings, etc., etc. 








For full particulars ask for Catalogue S.140 










Vertical = 
Type a : 


Geared 
Motors 


Friction Clutches 
For alf Powers and Speeds 





Flexible i s 

Coupling Sure Grip ‘“‘V” Rope Drives 
Patent 
Crown Pin 
Type 





Double 
Helical Horizontal Type 
Gears Geared Motors 


Rope Pulleys 


MAKERS OF SHAFTING, COUPLINGS, BEARINGS, FIXINGS, PULLEYS, CLUTCHES, VARIABLE 
SPEED GEARS, MACHINE CUT AND CAST GEARS, REDUCING AND INGREDSING GEARS, 
GEARED MOTORS, ETC.; ETC. 


CROFTS (encincers) LT BRADFORD, ENGLAND 





Telephone: 11980 - 12 lines Telegrams: Crofters, Bradford 








PETER SPENCE & SONS LTD. 


NATIONAL BUILDINGS ST. MARY'S PARSONAGE 


MANCHESTER, 3 


LONDON OFFICE: 778/760 SALISBURY HOUSE EC2 


@ N 4 


ANY a 11 Ll 
ie IN 








\\ 


Sy * ‘ " 


\ 


BURGESS 
ZAELOMM GigE 


gives longer runs 
between regeneration 


Pei) a @ 


BURGESS ZEOLITE COMPANY LIMITED 


€8-72. HORSEFERRY ROAD .WESTMINSTER.S.WI. Tel ABBey 1868 
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WHEN THE EXPERIMENT 





To translate sburatery I 
precision into fecvory 
production presupposes 
adequate equipment in 
both spheres. 


NT 


Cannon\Glass-lined 
Plant proves the 
original ‘experiment 
time and time again— 
with a ‘consistent 
regularity \that is in 
itself a tribute to 
the quality of 
nae 


PRODUCTION 


* hi 









{ro 
re 
yiver™ nFO oun 


canno™ vt gilsto™ 
_or 


\ peetiels® 53 alls: 


London Office: Chemical Plant Department, 
57 Victoria Street, $.W.1|. Telephone: ABBey 2708 (2 lines) 











5) 
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reme 
of results and ext 





Relpility & ATORS 
, dopt¢e 
CHLORINATOR 7 chroughout the 
The well-kn of ¢ 
the majority 


W FILTERS 


ste 
dechlorination ta 
. 





TECHNICAL LITERATURE ON REQUEST 


PATERSON ENGINEERING CO. LTD. 


93 WINDSOR HOUSE, KINGSWAY, LONDON 
ELLOS EE AEE ERNE SETAE: NOIRE ABER RE 
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SHAWINIGAN LTD. 


ACETIC ACID 
REG. TRADE MARK CARBIDE of CALCIUM 


ACETYLENE BLACK 
CROTONIC ACID 
POLYVINYL ACETATE “‘“GELVA”’ 


HIGH AND LOW VISCOSITIES 


ee POLYVINYL ACETALS «‘ALVAR” 














‘“FORMVAR”’ ‘“BUTVAR” 





MARLOW HOUSE, LLOYDS AVENUE, LONDON, E.C.3 


Telephone : ROYAL 6102/3/4 Telegrams: “IGANSHAWIN, FEN, LONDON ” 






































—_—_ 


INTERMEDIATE PRODUCTS 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Nitronaphthalene, Binitronaphthalene, Xylol, Nitroxylol, Binitroxylo! 
Xylidine, Toluol Ortho & Para Nitrotoluol, Binitrotoluol (All Grades) 
Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 





Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours, 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


JOHN W. LEITCH & CO., LTD. 


MILNSBRIDGE CHEMICAL WORKS 
nee namianenes Hi U D D E R S F I E L D art, panaediae 


INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co., Kirkpatrick & Lauder Ltd., Prescott & Co., Regd. 
Vadgadi Bombay. 180, Hope Street, Glasgow, C.2 774, St. Paul St. West, Montreal 








—— 
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fr. ROBINSON & CO.,LTD 


SOUTHCOATES LANE 


HULL 


PHONE -31818-7 








THE CHEMICAL AGE 


“JUBILEE” 


WORM DRIVE 
HOSE CLIPS 


tim 

















if you want trouble-fre 





e 
Used extensively throughout the 
Chemical and Allied Industries 











IMITATIONS ARE ON, THE 
MARKET SO BE SURE YOU SPECIFY 


“ JUBILEE” 



































MANUFACTURERS 


L. ROBINSON & CO. 


6, LONDON CHAMBERS. 
GILLINGHAM, KENT. 


TELEPHONE : GILLINGHAM, 5282/3. 
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| S O d I U IN may solve your 
Metas 1 ] 1 cate | Cleaning Problem 








The alkali Used in :— 
; Laundry and Textile Indus- 
with tries, Metal Cleaning, Bottle 
Washing, De-inking of Paper, 
ae Boiler Compounds 
cleansing Proprietary Detergents, 
; Scourers, Soaps and Soap 
properties Powders, etc. 





Sodium Sesquisilicate 


; Rie For Heavy Duty Cleaning 
| Sodium Orthosilicate 








Hyd ro o en may solve your 








P erox i d e Bleaching Problem 
Used in :— 
Textiles, Laundries | 
All For Medicinal Purposes; 
Bleaching of Hides, Fur, Felts, 
strengths Oils, Glue, Wood, etc. 


Write for particulars to the Manufacturers : 


ALCOCK (reroxipey) LTD 


LUTON 
BEDS., ENGLAND 


Telephone : LUTON 3144 (2 lines) Telegrams : PEROXIDE, LUTON 





C 
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Does it need MOVING? 


THEN CONSULT 


EVILLCARTE 


& CO. 











OTLEY ROAD - SHIPLEY - YORKS 


TELEPHONE: SHIPLEY 358 TELEGRAMS: ‘“* REVCAR,’’ SHIPLEY 

















TO ALL USERS OF ws 
“RIZISTAL” 

ACID RESISTING wr Wy 75 

CEMENT ww Pr Yeo vans ane 


& ‘> ww Rew Year 
ww” Greetings and 


wy 
wn Best Wishes for 


ow Peace §& Prosperity 
during 1947 
JOHN L. LORD 


WELLINGTON CEMENT WORKS 
TELESHONE : BURY 17 BURY . LANCASHIRE 


. OOO 
SES SSOOOG 
F555 5.75 
ee e+ee eee 
+06 @¢ ++ +e eo # 
DOO 
. 
“* 42.0 ee eee” 
SAI 


os 
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ALLAN TO I N For medicinal and synthetic uses. 
ALLOX ANTIN For organic syntheses and as a raw material 


for the manufacture of riboflavin. 


HYDR AZINE SULPH ATE One of the most power- 


ful reducing agents. 
Used in rare-metal refining, and as an anti- 
oxidant in light-metal fluxing and soldering. 


0 -T0 LYL THIOU RE A and other aromatic derivatives 


of Thiourea. 


BU Bl Du M ~ ALTS For the manufacture of thermionic 


and photo-sensitive valves. 


GENATOSAN LTD., LOUGHBOROUGH, LEICESTERSHIRE 
Telephone: Loughborough 2292 


i> A> A, i, i> Ln Lp in i sin 

i> An Lip Lin ip ip iin iin Me cw 8 2 

Qa =a @&a a a a a a a a a ea ea ea ea ae wr ees ee rl 
. 





Ri ill ll eS, SS, eH eH we till ll i i i i 

















(ST. HELENS & WIDNES) 


T D 
LIM a sacs 3271 


Telephones: St; Helens 32 


dm 1587. 
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For he 
aides 
noridines — “ 
Chioramin® 


: rot orm 
Chio — 


potassium Ferm 





Enquiries Welcomed 
WHOLESALE AND EXPORT DEPARTMENT 


BOOTS PURE DRUG CO. LTD 


NOTTINGHAM ENGLAND 





BB 169-213 
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TN lnstruments 


of precision 








Indicators, Recorders and 
Automatic Controllers of 
Temperature, Humidity, 
Pressure and Liquid Level 


EGRETTI 
& 7AMBRA: 


122 Regent St., London, W.1. 














FOR ALL 
PURPOSES 
HAND, BELT, 
ELECTRIC MOTOR 

OR 
ENGINE DRIVEN 





; Hllustrating one of our 
« ®. Small Portable Rotary Pumps 


PUMPS FOR VISCOUS MATERIALS 


BARCLAY KELLETT & CO., LTD. 


BRADFORD - YORKS 


makers since 1882 





A 


SPECIAI 








rd 


Dept 
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“ {| have your interests 


at heart,” says 


THE CHEMICAL AGE 








The lon Exchanger 


... Master of all Trades 


That is, the interests of all those 
manufacturers and research chemists 
who are concerned with recovering 
small quantities of useful materials 
or removing small quantities of 





useless materials from dilute 
solutions. 
During the last six years ION 


EXCHANGE materials have played 
an ever increasing part in new 

rocesses. These include the puri- 
weer of such solutions by removal 
of metallic ions, acids or dissolved 
salts and the recovery of valuable 
materials from dilute solutions or 
industrial wastes. 


These materials are robustgranules 
of two types, Cation Exchange and 
Anion Exchange, and may be used 
in a simple filtration process for 
achieving desired results either by 
gravity or under pressure. 

“Zeo Karb” Cation Exchange 
materials will remove undesirable 
cations, recover desirable cations, 
or substitute one cation for another. 

“ De-acidite” Anion Exchange 
materials can be used for removal 
of undesirable acids, recovery of 
desirable acids, or substitute one 
anion for another. 

Full particulars on request from... 


XXX1xX 





PERMUTIT co. ta. 


MANUFACTURERS OF ION EXCHANGE MATERIALS 
Dept. V.A. Permutit House, Gunnersbury Avenue, Chiswick, London, W.4. Tel. Chiswick 6431 
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RELAYS FOR A.C. AND D.C. 


STEARINE 
PITCH 


(ALL GRADES) 





METCALF & CO., 


— VICTORIA CHEMICAL WORKS,— 
CLIFTON STREET, 











Mercury]Relay, LQA 


TWO STEP RELAY 


LF/FS (Heavy Silver 
Contacts). First 
impulse “* On,”’ sec- 
ond impulse ‘* Off ’’ 


Ask for leaflet 88/CA. 


Multi-Contact & 
MERCURY RELAYS 


Measuring Relays 
Time Delay Relays, 
Current and!Voltage 
Sensitive Relays, 
Complete Control 
Plants. 


Ask for leaflet 
205/CA. 





MILES PLATTING, MANCHESTER, IO 


Telephone No.: Collyhurst 1294 


SF Pk See 


MANUFACTURERS OF RELAYS 


207  ANERLEY ROAD: LONDON - S°E°20- ENGLAND 


ak LONODEX LONDON 

















SIMPLE 
POSITIVE 





“Drum” Rotary Piston 
Pumps will pump thick 
or thin liquids and are_f 
efficient at high or 
low speeds and with 
any form of drive. The 
action of the revolving 
piston gives a positive 
continuous flow with- 
out pulsations. There 
are no valves. Pumps Sizes from $ inch upwards 

can be steam jacketed to handie {50 galls. to 

if required. 250,000 galis. per hour. 

The revolving piston gives a continuous flow without 
pulsation, churning or forcing through small passages— 
this feature is particularly useful for emulsions or 
suspensions whose equilibrium is not thereby disturbed 


Manufacturers of the 


DRUM<*PUMP 


THE DRUM ENGINEERING CO. LTD. 
HUMBOLDT STREET, BRADFORD 
London Office: 38, Victoria Street, Westminster, S.W./ 








RD CAI 

















DYESTUFFS & 


PIGMENT DYESTUFFS 


manufactured by 


ORGANIC DYESTUFFS LTD. 


Pendleton Mills, 
Croft Street, Pendleton. 


are solely distributed by 


RYLATT AND COMPANY, 


64 Fountain Street, 


Manchester, 2. 


’Phone: Blackfriars 9956 
’Grams: ‘‘Fascolour, Manchester’’ 


Pattern cards on request 


II 
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ZINC 
GAFOES 


E SUPPLY ALL INDUSTRIES 
ITH THE TYPE EACH REQUIRES 








WE ALSOI MANUFACTURE 


ZINC 
DUST 



































AMALGAMATED OXIDES 


1939) LIMITED 


DARTFORD, KENT. 


SOLE DISTRIBUTORS 


MORRIS ASHBY LTD., 
10, PHILPOT LANE, LONDON E.C.3. 
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MORTON, SON « WARD, Le 


CHEMICAL & GENERAL ENGINEERS 
Specialists 


IN THE SUPPLY OF RECONDITIONED 
PLANT AND MACHINERY INCLUDING CHEMICAL PLANT 
OF ALL TYPES, HYDRO EXTRACTORS, CENTRIFUGES, 
DISTILLATION PLANT, MIXING PLANT, PUMPING 
MACHINERY AND STORAGE TANKS OF ALL TYPES. 


Also 


MANUFACTURERS OF MIXING’ PLANT, ~~ ESPECIALLY 
JACKETED AND UNJACKETED MIXERS OF 
THE HORIZONTAL AND VERTICAL TY;PES. 


WALK MILL } 
DOBCROSS, Nr. OLDHAM 


TEL.: SADDLEWORTH 437 GRAMS. : ‘“‘MORWARD, DOBCROSS ”’ 
























































Yeast—richest in Vitamins Bl and 


YE % B2 — with a 40 per cent Protein 
content. It adds greatly to Food 
4 


Dp *. Yestamin is pure, dried, de-bittered 





f ° ° 

Value, and imparts an appetising, 

piquant flavour that results in 

, YE S increased demand for your Processed 
VY J 2 Foods. 


7 YESTAMIN 


BRAND OF PURE DRIED YEAST 








THE ENGLISH GRAINS CO. LTD., BURTON-ON-TRENT 








11 J. 
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WATER TO 














Most people prefer to drink their water with something else added 


to it, and it’s there that tastes differ. So few people “choose chlorine as a 
flavouring, however, that after water has been chlorinated to rid it of bacteria many 
water supply authorities filter it through active carbon to remove the taste of 


chlorine. After that, any additions are up to the consumer, and Sutcliffe Speakman 


wash their hands of the whole affair. 





SUTCLIFFE 
SPEAKMAN 











SUTCLIFFE SPEAKMAN & COMPANY LIMITED, LEIGH, LANCASHIRE 
London Office : 82 King William Street, E.C.4 Phone : Mansion House 1285-6 
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with Plates of Cast /ron, 
Wood, or Special Metal, 
fo suit varying requirements. 


MAKERS 
OF 


CENTRIFUGALS, 
FILM DRYERS, 
FILTER PRESSES} 


wth 7156 
ROTARY DRYERS. | ANLO LY, F 8516 
JOHNSTONE : 

0) 344-59 sa ~,-Alhott = 


ty ENCINEERS NOTTINCHAM. gy 
(2 LOWES) 
enteatens antiin “MANLOVES PARL. 
LONDON OFFICE -- — 
41 & 42 Parliament St. Westminster, $.W.1 










GY” 
*_t_y | 
FZ 


BRITAINS CHEAPEST PORT 

























fers Every Facil; 


ery 
Uumpy~pyutZae My, 
bn YY - » 
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4 4 4 


Enquiries invited for sites for these new 
Vf chemical industries :— 
Y 





1 materials Plastics 

Z perm fibres Leather goods 7 Sat synthetic 
Candies oa 
arbon Lime products Toil tions 
om ye saineral oil refining Vitamle teods 
Cosmetics Oils—edible,techni- Wat 
Dextrin cal and medicinal materiais 
Glucose Ore refining Wood distillation 
Gums Pigments products 


The above are industries for which raw 
materials are normally available at the Port of 
Hull or can be supplied by existing industries. 


NRAAAAANAS ANAS BS SS 





i White in Confidence to - THE TOWN CLERK - HULL 
Heh / 











11 | 








is 
to 
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The Basic Principle 


of the 


UNIVERSAL 
MIXER 


is capable of adaptation 
to innumerable 
industrial 

purposes. 















ROO oO LN Ra MR 


Dee. mene 





Here, for instance, is a machine of 18 gallons 
capacity, with our Sigma type blades carrying 
adjustable, serrated edges, revolving in opposite 
directions against a saddlepiece likewise serrated, 
to obtain a shredding action simultaneously with 
thorough incorporation of the mix. 


The jacketed trough is lined with renewable steel 
wearing plates. 








Renn ese ns nn n en  S 


BAKER PERKINS| 





WESTWOOD WORKS PETER SOR OUCH 


aa eee 
Se = 
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:!, FILTER PAPERS be 


The Choice of Discerning Chemists 








LABORATORY 





WHATMAN FILTER PAPERS, by the 
meticulous care and: skill expended in 
their manufacture, have become the choice 


of discerning chemists in every branch 
of industry. Samples on Application. 


Sole Sales Representatives: 





H. REEVE ANGEL ‘£8: 9 BRIDEWELL PLACE, [°%°°N 











Sole Manufacturers: W. & R. BALSTON LTD., MAIDSTONE, KENT. 














eb Ae) itelcis, | 
PEROXIDE 


PeNiRCTs-Vel te lilemacls(a-ilee-talelits 


PEROXYGEN COMPOUNDS 
including 
SODIUM PERCARBONATE 
MAGNESIUM PEROXIDE 
ZINC PEROXIDE «= UREA 
HYDROGEN PEROXIDE 


PERSULPHATES 
BARIUM 
COMPOUNDS 


SODIUM SULPHIDE - SODIUM 

ACID PYROPHOSPHATES 

BR Sever Ulva pauelel-|me) tha: 
E Mm] SULPHONATED FATTY 







ALCOHOLS 
iienad teat fm SODIUM METASILICATE 
Gans Leporiewton ALKALI CLEANERS 
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A genie at your service 





abd 


APV’s conception of service goes far beyond the pro- CHEMICAL ENGINEERS | 
vision of plant. The APV staff of Chemical Engineers, 

backed by exceptional planning and laboratory facilities, PROCESSES AND PLANTS FOR 
are able to develop processes and conduct projects Alcohol . Acetic Acid - Acetic 
right through.to the completed plant. Acid Recovery - Benzol Separ- 
Among the more notable installations for which APV ation and Fractionation ‘Phenols 
have been responsible from the laboratory stage is a and Cresols Separation and 
large plant for separating toluene from hydrocarbons Fractionation + Food Yeast 
containing non-aromatics of equal volatility and Esterification - Varnish and 
another for the continuous separation of phenols. Both Oil Boiling Industries - Melle 
represented stubborn problems that were successfully Processes « Antibiotics -Thermo- 
solved by APV compression - Evaporation 








THE ALUMINIUM PLANT & VESSEL COMPANY LTD* WANDSWORTH PARK* LONDON * SWI8°* PUTney 4492(!Olines) 
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The SANDIACRE 
SCREW C° L™ 
TAINLESS 


1Eeh 
PECIALISTS 











Fabricators from all classes of 
Stainless, Heat-Resisting and other 
Alloy Steels as produced by FIRTH 
VICKERS STAINLESS’ STEELS, 
LTD.—“ Staybrite,’”’ also by other 
principal makers of Stainless Steels, 
for the manufacture of Bolts, Nuts, 


Studs and machined parts from Bar SANDIACRE NR. 


materials. 























an ene NOTTNGHAM 


a ce rs 
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** Springs Cleaning ”’ 


HE sayings of our grandfathers oiten 

lie about our necks like millstones. 
Those old gentlemen of a past, a vanished 
age, were wont to express their thoughts 
with decision and emphasis. They were 
right and they knew they were right ; how 
could the lords of the universe be wrong? 
So they presented us with a series of say- 
ings that in time acquired the dignity of 
proverbs. No one would think of calling 
in question the rightness of the sentiments 
expressed by a proverb—were it not that 
to most proverbs there is as antidote an- 
other proverb which says the reverse. 

So, amid the sayings of the Great Men 
of Business of the past, there has come 
down to us a saying from the hardy North, 
a saying that was quoted to us when young 


in Industry 


chemical works, 
where wherever 


and else- 
myself when young did 
eagerly frequent ’’ were condemned to pass 
most of their working hours, and that 
meant a high proportion of their waking 
hours, amid dirt and squalor, poisoned air, 
and poverty, upon the excuse that ’’ where 
there’s muck, there’s money.’’ 

That, too, was the excuse for the black- 
ened buildings and smoke-grimed air of our 
vreat industrial cities. Smoke, which we 
now know to be the very symbol of avoid- 
able waste, was for centuries the outward 
and visible sign of a busy town. The more 
smoke pouring from tall chimneys into the 
heavens, the more work was being done. 
The more smoke belching from the chim- 
neys of dwellings the more prosperous were 


on tar works, 


sé 





every time 


muck, there’s money.” 

Although we did not 
recognise it as such in 
those days, it was in 
fact an exguse for 
slovenliness and_ dirt 
where by rights all 
should have been clean 
and tidy. It epitom- 
ises in almost pro- 
verbial form the philo- 
sophy of those days. 
It would cost ‘‘brass”’ 
to tidy up the working 
place, and besides men 
would have to leave off 
their work to do 
and that would never 
do. So the ecutlers of 
Sheffield, the workers 
on coke ovens, on 


SO-— 


D 


things looked to be in 
what of a mess. It ran: 


some- 
there’s 


‘Where 
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those who dwelled therein. 
was the outer, 


visible sign that 


The ‘‘ muck ”’ 


‘ brass ”’ 


was being earned in 
plenty. 
27 Even in those days 
59 there were hardy rebels 
63 who did not believe in 
71. ~=the traditions of their 
71 forefathers. Garden 
72 cities were not un. 
4 — . = known. Bourneville 
in Colloid Science 81 Village had shown that 
94 industry need not be 
85 dirty to be prosperous 
89 —but then, of course. 
Chemical Output 92 the manufactures con- 
~ ducted by Messrs. Cad- 
bury were not dirty, so 
a the majority were still 
103. able to excuse their 
194. Slovenness. We well 
106 remember the storm of 
108 amused comment, not 
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unmixed with indignation, when the man- 
ager of a coking plant near Sheffield had 
lawns laid around his office and the works; 
not only had them laid but employed men 
to keep them in good order! Could 
foolishness go deeper than that? How 
could such a man expect to keep his job? 
But the result more than justified the 
means. There is no doubt whatever that 
we spend most of our time at our works 
and that our ideas are moulded by our en- 
vironment. If men work in a well-kept 
factory, amid pleasant surroundings, they 
will mould their behaviour upon their en- 
vironment. They will work harder and to 
better effect; ideas will come more fre- 
quently. The work will be done better for 
being done more tidily. In the modern 
world, where there is muck, there will be 
found inefficiency and waste, ending ult- 
mately in financial loss. The 19th century, 
with all its dirt, was terribly inefficient. 
The new Chief Inspector of Factories, 
Mr. H. E. Chasteney, has signalised his 
first annual report by calling upon British 
industry for a ‘‘ spring-clean.’’ — British 
factories, he says in so many words, need 
cleansing, tidying up, repairing and refit- 
ting to bring them back to their pre-war 
standard. They need the introduction of 
more light and colour to brighten them and 
take them a step beyond that standard; 
and moreover they need all this to lift wel- 
fare arrangements to the standards re- 
quired by the Factories Act. Admittedly, 
there has been no such marked deteriora- 
tion as followed the 1914-18 war in the 
guarding of machinery, in spite of the diffi- 
culties of shortage of labour and materials. 
Standards of dust and fume removal were 
upon the whole well maintained. The 
lighting and amenities of war factories 
were on a high level and men and women 
got used to working—and working well—in 
pleasant surroundings. The number of 
eanteens serving hot meals grew from 1500 
before the war to 12,000 during those fate- 
ful years. But many of these improve- 
ments have not spread to the normal fae 
tories of peace, and throughout all indus 
try there is a great deal of maintenance 
and repair yet to be undertaken. The 
removal of the black-out disclosed more 
dirt and ‘‘ muck ’’ than many believed 
could exist in occupied premises. The 
Chief Inspector recalls one factory where 
the management, shocked by what the re- 
moval of black-out disclosed, stopped pro- 
duction for 10 days and put all the workers 
on to tidving up; no less than 93 tons of 
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dirt, waste and rubbish were removed, Not 
every firm can do things in so princely a 
way; not every firm gets itself so cluttered 
up that it cannot go on until it has had a 
‘ spring clean.’’ 

In endeavouring to put these precepts 
into practice, there are many difficulties. 
Not the least is the continuing shortage of 
materials. We cannot become tidy with- 
out a permit. There are bombed offices 
which still have their walls cracked and 
their decorations sadly reminiscent of the 
dourest poverty of the garret, because no 
Ministry will grant a permit for the neces- 
sary materials and labour. Our streets and 
our houses are as drab as our lives under 
the enforced austerity which has been 
wished upon us by a Government that pro- 
mised us much and gave us—austerity, The 
incentive to brighten ourselves and our 
lives is lacking. Our towns, London not least 
of all, are drab and uninteresting. More 
over, with the best will in the world, many 
older factories can never be modernised. 
They require to be rebuilt before they can 
be made to fit in with modern standards. 
These works and factories have grown 
slowly with the years, the decades, almost 
with the centuries. A bit has been added 
here and there, as the need dictated, but 
without any long-range planning for greater 
production at a later date. 

The result is that complete re-building 
is now necessary. But the men and the 
materials to rebuild are not available; no 
permit will be given for that sort of build- 
ing. Moreover, capital is necessary, and 
the capital is equally difficult to acquire 
when taxation is ruinously high. If indus. 
try does not ‘* spring-clean "’ this year, we 
suggest that the Chief Inspector will be 
able to tell his Government the reason why. 

Nevertheless, difficulties apart, whatever 
can be done to follow the Inspector’s re- 
commendations should be done. We have 
to work out our own salvation. We should 
have learnt enough to know that. As part 
of the very great contribution that indus- 
try will make and must make to the build- 
ing of a better Britain, the brightening and 
cleaning-up of the places wherein men and 
women work should be a primary objective. 

Let us have no more ‘‘ dark Satanic 
mills.’” We believe that even the dirtiest 
chernical process could be conducted under 
good conditions if the right spirit were in- 
culeated into the men, if the plant were 
maintained in proper order—and that 
means really first-class maintenance--and 
the management were enthusiastic. 





Il 


] 
T 
num 
whol 
work 
intro 
coun 
grea 
more 
hand 
num 
vices 
chen 
had 
a fe 
worl 
had 
that 
mor 
expe 
only 
tent 
pens 
bala 


A 
tori 
app 
cris 
fest 
vigi 
and 
ing 
be 
an . 
regi 
ture 
fold 
wor 
wa) 
for! 

T 
bili 
sult 
the 
Tra 
any 
Wwol 
tio! 
par 
unc 

I 
bef 
val 
the 
con 
an 
fift 








Il JANUARY, 1947 


THE CHEMICAL AGE 37 


THE HEAVY CHEMICAL INDUSTRY 
IN 1946 


by P. PARRISH, F.R.I.C., F.C.S., M.I.Chem.E., F.1.1.A. 


HE chemical industry during 1946 has 

accorded a hearty welcome to a large 
number of men from the Forces, some of 
whom were well-trained chemical process 
workers before the war. Generally, their 
introduction to the chemical factories of the 
country has been most salutary, leading to a 
greater efficiency of process operation, and 
more economical working. On the other 
hand, it has been necessary to receive a large 
number of demobilised men from the Ser- 
vices, who hitherto had no knowledge of 
chemical operations. Many of these men 
had to be trained for process work, and not 
a few, when trained, have decided that the 
work was not nearly so congenial as they 
had hoped, or on the other hand, they felt 
that they might be successful in obtaining a 
more favourable situation elsewhere. The 
experience of some factories has been that 
only about one in four has remained. This 
tentative period has undoubtedly been an ex- 
pensive one, and will reflect itself. in the 
balance sheets of many undertakings. 


Effects of Legislation 


Again, it has been found that the Fac- 
tories Act, 1937, which had scarcely been 
applied in its entirety before the Munich 
crisis, is now to be applied in all its mani- 
festations, This imposes the need for extra 
vigilance on the part of chemical engineers 
and works managers. Further, the Build- 
ing Trade Regulations, which are likely to 
be introduced very shortly in the form of 
an Act, seek to enforce safety measures with 
regard to the method of erection of struc- 
tures and appliances used to support scaf- 
folding, inspection and maintenance of 
working platforms and stages, stairs, gang- 
ways, Openings in walls, floors, roofs, plat- 
forms, ete. 

Thus, an engineer whose primary responsi- 
bility will be to examine and certify the 
suitability of everything provided for under 
the Factories Act, 1937, and the Building 
Trade Regulations, becomes a necessity in 
any chemical works of any size. Smaller 
works may be able to relegate the examina- 
tion and certification to Insurance Com- 
panies, who, it is believed, are willing to 
undertake such work. 

In this post-war era, more than ever 
before, the condition of our national survi- 
val is industrial efficiency.’ For good or ill 
the laissez-faire methods in industry and 
commerce of the last century and the cartels 
and manufacturing associations of the past 
fifty years are now being replaced by a 


degree of organised planning hitherto un- 
known, in which individual interest and 
desire are subordinated to the will of the 
government. It is clear, also, that those 
cartels which do remain will be subject to 
official control and jurisdiction. Is such 
guidance likely to lead to increased effi- 
ciency in industry as a whole, for it is by 
this criterion alone that the success of any 
scheme may be judged? Much—in fact, 
all—depends on how the government uses its 
power and what foresight and anticipation 
are displayed by those to whom the task is 
entrusted. 

That Government planning, where neces- 
sary, should be on broad lines and that it 
should bring to industry specific information 
and general guidance, so that decisions com- 
patible with the national interest may be 
taken with certainty and full knowledge of 
all facts, is generally conceded. While it 
is certainly not the function of Government 
planning to interfere with the day-to-day 
administration, there are many spheres 
where such planning would be helpful—even 
vital—to increased industrial efficiency. No 
system of cartelisation, zoning or subsidies 
can meet with long-term success unless each 
part of every industry takes efficiency, and 
that alone, as the key to its operations. If 
this view is recognised, then Government 
planning can assist our industry to estab- 
lish itself satisfactorily and permanent!y in 
world markets. 


Alkali 


Last year the author dealt in some detail 
with the ammonia-soda process: it is one 
which is full of interest and lends itself to 
imaginative development. The latter has 
been exemplified by the Wyandotte Chemi- 
eal Corporation at Wyandotte, Mich. This 
company is fortunate in owning limestone 
quarries, salt wells, and coal mines, and ad- 
vantage is taken of these resources to pro- 
duce chlorine, caustic soda, caleium ear- 
bonate, calcium chloride, soda ash, sodium 
bicarbonate, and dry ice. The coke ovens 
afford a supply of coke to the vertical lime- 
stone kilns, ammonia is the basis of the 
ammonia-soda process and benzene, toluene 
and xylene, fuel gas and tar are the basis 
of organic chemicals, should it be desired to 
develop these. 

The lime kilns provide carbon dioxide for 
the dry ice plant and for the carbonator and 
recarbonator of the sodium _ bicarbonate 
plant. A portion of the bicarbonate formed 
in the carbonator is sent to the soda ash 
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department, where it becomes the raw 
material. Some of the sodium carbonate 
from the soda ash plant passes to the cal- 
cium carbonate plant, where it is reaeted 
on with calcium chloride to form various 
grades of precipitated calcium carbonate. 
Another part of the sodium carbonate is 
used in the causticisers with milk of lime 
to form caustic soda, which is conveyed to 
the caustic soda plant. Lime, the solid pro- 
duct of the kilns, is slaked and then used in 
the causticising portion just referred to, and 
lime reacts with the ammonium chloride in 
the distilling unit to form ammonium 
hydroxide. rine is chiefly employed for 
making chlorine and caustic soda. ‘The 
former is dried and liquefied for the market, 
while the latter is transferred to the finish- 
ing plant. Here it is combined with caustic 
soda produced in the causticisers of the cal- 
cium carbonate plant. Other brine from 
the wells is purified and pumped to the ab- 
sorber, in which it is mixed with ammonia 
from the ammonia distilling unit of the by- 
product plant to form ammontated brine, 
which is the starting-point of the ammonia- 
soda process. It is used in the carbonator 
of the sodium bicarbonate plant. 

Chemical and Metallurgical Engineering 
provides a pictorial diagram and _ photo- 
graphs of the integrated alkali industry, 
which must be the admiration of all chemi- 
cal engineers, and this is supported by 
twelve photographic representations of the 
plant at various stages, which reveal the 
handling of the raw materials and products 
and the chemical engineering operations. 
These’ photographs are singularly lupres- 
sive. 


Aluminium 


A recently published report on progress 
in the anodic oxidation of aluminium is of 
peculiar interest, in view of the ever-increas- 
ing use of this metal for domestic purposes 
Although the remarkable protective quali- 
ties of the extremely thin film of alumina 
naturally formed on the surface of alumi- 
nium has been known for some time, it is 
only comparatively recently that methods 
have been developed to supplement this film 
by means of artificial oxidation. Notwith- 
standing much study of the subject by 
various investigators, however, and the use 
of modern X-ray and electron-dilfraction 
methods, the structure and mechanisia of 
formation of the anodic film are not yet 
fully understood. Among the various 
methods of producing this film that are em- 
ployed cemmercially, the sulphuric acid 
anodic method now predominates. Apart 
from economic advantages, it allows of pre- 
cise control and flexibility to meet varving 
conditions and requirements. 

Anodic coatings are generally from 0.001 
to 0.0006 in. thick, i.e., from 100 to 1000 
times the thickness of the natura! film. The 
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formation of the anodic film and its proper. 
ties depend on the constituents preseat in 
the metal. With pure aluminium the coat. 
ing is substantially alumina, continuous and 
transparent. Some alloy elements (e.g., 
silicon), remain unchanged during electro- 
lytic treatment, aid microphotographs show 
the silicon particles occupying the same re- 
lative positions in the film as in the natural 
metal. On the other hand, with CuAl, and 
B Al-Mg these are dissolved or oxidised 
much more rapidly than the aluminium 
matrix. Anodic coatings are porous, al- 
though according to present theory, there 
appears to be a barrier layer of oxide at the 
base of the pores separating them from the 
metal. It is estimated that there are over 
1000 million pore ceutres per sq. in., but 
these are large enough to permit entrance 
of the current-carrying aqueous solution and 
to admit of the film being coloured by dye 
adsorption.* 


Synthetic and Product Ammonia 


In past reviews attention has _ been 
directed to the improvements in the syn- 
thesis of ammonia, the types of catalysts 
and accelerators that have been developed 
from time to time, and the various pressures 
at which catalysis is effected. No attempt 
has heen made to contrast what may now be 
revarded as the standard methods of pro- 
ducing ammonium sulphate from (a) syn- 
thetic, and (b) product ammonia. 

The Billingham works is fortunate in 
being situated on an anhydrite deposit of 
some considerable depth and tonnage. The 
Indian plant which is to produce 350,000 
tons of sulphate of ammonia annually is 
being designed to employ selenitic gypsum, 

The conversion to sulphate* involves the 
preparation of a mixture of ammonium car- 
bonate and bicarbonate in a carbonating 
tower. ‘he ammonia is derived syntheti- 
cally and the CO, arises from the hydrogen 
plant. Finely-ground anhydrite is intro- 
duced to reaction vessels working in a series 
of eight. The reaction proceeds practically 
to completion, with the formation of ammo- 
nium sulphate solution (28 to 30 per cent) 
and the precipitation of chalk. Separation 
of the chalk from the magma and the re- 
moval of as much of the absorbed ammonium 
sulphate solution as possible from the pre- 
cipitate is effected by two-stage clarification 
in settling tanks. Rotary vacuum filters, 
equipped with woollen filter cloths, are used 
for the two-stage filtration. Magma from 
the reaction vessels is pumped to the prim- 
ary filters, the cake which forms being 
washed with the effluent liquor from the 
secondary filters. The dried cake, blown 
off the cloth by compressed air, is repulped 
with waste liquor from the secondary 
filters. Water, heated by low-pressure 


steam, is utilised to wash the cake formed 
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on the secondary filters, the filter effluent 
passing to the primary filters for washing 
and repulping. . 

The cake from the secondary filters— 
mainly chalk with the insoluble impurities 
from the anhydrite and small quantities of 
dissolved ammonium sulphate—is used in the 
manufacture of Portland cement clinker, for 
the production of Nitro-chalk, or as a lime 
dressing for agricultural purposes. 

Strong hot liquor from the primary filters 
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the filters is washed with feed liquor, while 
the filtrate is returned to the evaporators. 
The ammonium sulphate crystals are dried 
in two rotary dryers, the products from the 
combustion of coke-oven gas being used. The 
hot dry crystals then pass through two 
rotary coolers. Lifters are fitted to the in- 
ternal surfaces of the coolers to expose the 
crystals to air, thus ensuring a maximum 
degree of cooling. Crystallised, cooled salt 
is carried by a band conveyor to an air- 





Unit 
uperation Synthetic Ammonia 
Mining of anhydrite. 

2. Grinding and screening. 

3. Carbonating of liquor ammonia. 

4. Reaction of ammonium carbonate 
and bicarbonate with ground 
anhydrite. 

Q. Filtration to separate ammonium 
sulphate solution from calcium 
carbonate, in rotary filters. 

6. Treatment of calcium carbonate 
for production of Portland 
cement and Nitro-chalk. 

7. Clarification of ammonium sul- 
phate solution. 

8. Evaporation of ammonium sul- 
phate solution, 28-30 per cent 
(NH,),S0O,. 

9. Separation of crystalline pulp. 

10. Centrifuging. 

11. Drying. 

12. Cooling, 

13. Discharge to stores, 








is clarified in settling tanks. The accumu- 
lated deposit from the bottom of the clari- 
fying tanks is withdrawn at fairly long 
intervals, 

From the clarifying tanks, the liquor is 
pumped to boilers, to remove traces of am- 
monia and carbon dioxide. The vapours 
from the boiling liquor, consisting of steam, 
carbon dioxide and ammonia, are passed 
through a fractionating column, and then 
through two condensers in series. The con- 
densate from the first condenser is returned 
to the top of the fractionating column, while 
the ammoniacal liquor from the secondary 
condenser is recycled to the beginning of 
the process. 

Crystallisation of the ammonium sulphate 
is undertaken in single-stage vacuum evapor- 
ators with indirect steam heating. From 
the base of the evaporator the crystalline 
magma is pumped to a separator, from which 
the crystalline fraction passes down to the 
salt filter. Final separation of the ammo. 
nium sulphate crystals is effected in a 
rotary vacuum filter. The crystal bed on 


Product Ammonia. 

Production of sulphuric acid from spent 
oxide, 

Distillation of gas liquor or concen- 
trated gas liquor or mixtures of the 
two. 

Absorption of ammonia 
acid in saturator. 

Simultaneous neutralising and centri- 
fuging in centrifugal basket. 


in sulphuric 


Drying. 


Discharge to stores. 





conditioned storage silo, from which it is 
bagged for export. Staybrite steel of the 
18 chrome- 8 nickel- 1 tungsten- 1 titanium- 
type is largely used in the construction of 
the vessels and pumps on the sulphate plant 

On the other hand, product ammonia in- 
volves distillation of gas liquor or concen- 
trated gas liquor, or mixtures of both, the 
passage of a steam-ammonia stream through 
the distribution pipes of a saturator, the 
ejection of the magma, the neutralisation 
and centrifuging of the acid-containing sul- 
phate and its subsequent drying and dis- 
charge to the stores. The above tabl< 
gives a comparison of the respective unit 
operations. 


Economics of Ammonia Processes 


From an economic viewpoint, units of 
synthetic ammonia plant may be of 100 tons 
up to 500 tons per day capacity. Few pro- 
duct ammonia plants are larger than 100 
tous per day, and many are of a much 
smaller size, 

Anhydrite is appreciably cheaper as a 
sulphate radical than the equivalent quan- 
tity of sulphurie acid. On the other hand, 
the various unit operations involved are 
likely to be more expensive in the case of 
synthetie than those involved in the manu- 
facture of sulphate of ammonia from pro- 
duct ammonia. 

Because the Liquor Effluents and Ammo. 
nia Committee of the Institution of Gas 
Engineers® has recently issued a fairly com- 
prehensive report of their works over nearly 
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hine yoars, it may be concluded that its 
work is virtually at an end. Certainly. it 
has investigated most of the interesting 
problems which have arisen, and published 
an immense amount of really valuable in- 
formation. The authoer® summarised the 
position regarding product ammonia. and 
indicated the direction in which economical] 





Fig. 1. Wilton’s continuous extractor 
and vacuum draining equipment. 


production could proceed. But the war 
years have superposed an_ additional 
economic burden and rendered the manufac- 
ture of sulphate of ammonia from product 
‘umenia (even from concentrated gas 
liquor) unprofitable. Thus, it cannot be 
said that the product ammonia problem is 
solied: it is, indeed, more acute than in 
the crisis year of 1931, when the selling price 
of sulphate of ammonia was reduced, in July 
of that year, from £9 10s. to £6 per ton in 
August, but subsequently was raised by 
monthly additions to £6 15s. per ton in 
December, and to £7 per ton from January 
to June, 1932. 

The only solution to-day involves an 
imaginative departure from the stereotyped. 
It means a demolition of old types of sul 
phate plants and the erection of new ones 
on a productive seale, far larger than has 
ever hitherto been contemplated. It also 
involves the manufacture, in part, of those 
ammonium products which are capable of 
realising the best unit price for ammonia. 

Apart from the production of agreed quan- 
tities of anhydrous and liquid ammonia, it 
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should be a constituent of N.P.K, granular 
fertilisers, because the realisable unit-price 
of ammonia in this form is a marked im- 
provement on the sale of sulphate of ammo. 
Dia as such, 

But the product ammonia problem is in 
extricably interlinked with the disposal of 
spent oxide, and the only way to dispose of 
any surplus material, assuming gas under. 
takings do not desire to change their exist- 
ing methods of purification, is to arrange 
for it to be sold to central works, where the 
surplus sulphur can be used to manufac- 
ture sulphuric acid for the production of 
calcium superphosphate and N.P.K. ferti- 
lisers. If gas undertakings are willing to 
modify their methods, so as to recover sul- 
phur as such by a method of liquid purifi- 
cation, or to produce spent oxide of greater 
purity, which, when extracted with carbon 
bisulphide, will yield sulphur suitable for 
employment at the contact sulphuric acid 
plants of the country, then the problem of 
the excess sulphur, which cannot be fixed 
with ammonia, because the ratio are dispro- 
portionate, may ultimately be solved. But 
immediate action is necessary, and _ the 
longer one waits, the greater will the prob. 
lem become. 


Manufacturing Grade I Sulphate 


Where it is desired to manufacture grade I 
sulphate on a relatively large scale there is 
still doubt as to which is the more 
economical method for dealing with the 
magma from the saturators. Many large 
works believe that centrifuging in a Monel 
metal basket, neutralising the acid-contain- 
ing bed of salt in the basket and drying sub- 
sequently in a shower type of dryer, is the 
better procedure. Certainly, neutralisation 
can be effected satisfactorily, and the salt 
can be dried to about 2 per cent water con- 
tent before passing to the dryer proper. but 
the operation is an intermittent one, and 
six mein are involved to deal with, say, 
50/60 tons of sulphate of ammonia per day. 

There is another school of thought which 
has been seeking continuity of operation, 
but have not found it in the Haubold type 
of centrifugal or in the Escher Wyss 
method. Mr. Norman Wilton (Chemical 
Engineering & Wilton’s Patent Furnace 
Co., Ltd.) has pursued his efforts in the use 
of a continuous extractor and vacuum drain- 
ing equipment (Fig. 1), and working in con. 
junction with a Midland works this equip- 
ment has been applied to a 60 tons per day 
sulphate of ammonia unit, and is giving 
satisfaction. The magma is discharged con 
tinuously to an extractor (a special design 
of vessel) and the mother liquor overflows 
through a weir to the acid charge pot. In 
this way the extractor contains sulphate of 
ammonia at a constant level, and this is 
withdrawn by a scraper device and _ dis- 
charged to the vacuum band, comprising a 
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slow-moving woven-wire stainless steel belt 
of very fine mesh, on which the sulphate is 
spread in an even layer about 1} in. thick. 
The vacuum belt travels at a speed of 8 ft. 
per min, and passes over a series of vacuum 
shoes which operate at about 44 in. mercury 
vacuum, A Waller’s exhauster is used for 
creating the suction, and barometric legs 
and a special device are arranged for avoid- 
ing the corrosive influence of the acid mother 
liquor which is withdrawn. 

Operating in this way the moisture can be 
reduced to about 5 per cent, and an average 
tonnage of between five and six thousand 
tons can be treated before it is necessary to 
renew the belt. It may be remarked here 
that a Monel metal centrifuge, during its 
life, will deal with 40,000 tons of sulphate 
of ammonia, but of course in time the side 
sheets have to be reversed (top for bottom) 
and a certain amount of riveting and repair 
work is involved. 


But the feature of a Wilton continuous 
extractor and vacuum draining equipment 


is that it gives the nearest approach to con- 
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phate of ammonia process. This book was 
hailed by the British Sulphate of Ammonia 
Federation at the time of is publication as 
one that would afford means to introduce 
marked economies in the manufacture of sul- 
phate of ammonia. How far advantage has 
been taken of its suggestions it is difficult 
to say. In America it has been said that 
while it was excellent for the period 1924-34, 
its value has since declined. It is not pro- 
posed to comment on these observations, ex- 
cept to say that the implications of the 
chapter in question need to be applied, and 
if applied the economies effected would be 
of no mean order. 

To be specific in this connection one should 
consider : 

(a) The utilisataion of the effluent liquor 
as the means of preheating the gas liquor or 
concentrated gas liquor. 

(bj) The partially-cooled effluent liquor 
should be fed to a low-pressure vessel (a 
kind of boiler), in which steam should be 
generated for the distillation units by sub- 
merged combustion methods. 
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Fig.2. Multiple effect system of distillation of gas liquor or concentrated gas liquor. 


a desideratum. Thus, it is seen that one 
has to balance an intermittent operation in- 
volving slightly more labour, but giving a 
sulphate with 2 per cent of moisture, against 
a continuously operating arrangement en- 
tailing less labour, but giving a product with 
2 per cent of water. 

So far nothing has been said specifically 
about improvements in technique, except 
that the scale of operations must be sensibly 
larger than has hitherto been contemplated. 
No one appears to have considered—or if 
they have considered, have never acted upon 
—many of the interesting suggestions con- 
tained in chapter 9 of the author’s book— 
‘ Design and Working of Ammonia Stills,’ 
de aling with the thermal aspect of the sul- 


absorption of the ammonia in the saturator, 
should pass to a compression pump and be 
used again for distilling further quantities 


of ammonia from gas liquor or concen- 
trated gas liquor. Indeed, a number of 
multiple-effect distillations should prefer- 


ably be arranged, as represented in Fig. 2. 
A marked economy in the consumption of 
steam would result from the adoption of this 
methed. It should be noted that the fore- 
going schematic layout does not incorporate 
the principle of generating steam by sub- 
merged combustion. The latter method has 
now become possible because it is no longer 
usual to introduce cream of lime to gas 
liquor or mixtures of concentrated gas liquor 
and gas liquor, to release the fixed ammonia. 
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Fig.3. Sulphate of ammonia saturator- 
seal indicator and back-pressure gauges. 


(d) Provision should be made to drive 
all units of the sulphate plant with separate 
electric motors, instead of through a central 
steam-driven power unit, involving clutches 
and a multiplicity of countershafts and belt 
For a 60-ton sulphate plant the 


drives. 
power absorption should not be appreciably 
in excess of the following : 
(1) 1 h.p. for stirred agitator-drainer. 
(2) 6 h.p. for centrifuge. 
(3) 4 h.p. for elevator. 
(4) 4 h.p. for driving shower type dryer. 
(5) 3 h.p. for the band conveyor. 





Total 18 h.p. 





(ec) An improvement of the throughput 
from the centrifuge by the introduction of 
a stirred drainer can be effected. In this 
way, the basket can be filled rapidly from 
the drainer and the time at present occu- 
pied in the filling of the basket by direct 
ejectiou from the saturator will be reduced 
appreciably. 

(f) Production of hot water for radiators, 
etc., should be arranged by interchange of 
heat between softened feed water and the 
final steam, CO, and H,S stream leaving the 
last saturator of the multi-effect arrange- 
ment of plant. 

How can the efficiency of manufacture of 
product sulphate of ammonia be improved ? 
This involves a critical examination of the 
existing losses arising from the present tech- 
nique. The chief losses are: (1) ammonia 
in the effluent liquor; (2) ammonia lost in 
devil liquor; (3) sulphate of ammonia and 
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acid lost in leakages or spillages of mother 
liquor; (4) loss of sulphate during the dis- 
charge of the dry salt to the stores, and its 
loading to bags, 

The advent of new shift-workers (ex- 
Service men) has revealed that ammonia 
losses may occur in the effluent gases from 
the saturator, largely because the operatives 
are not aware when the cracker pipes are 
inadequately sealed. Under certain circum: 
stances the level of the liquor in the acid 
charge pot may give an erroneous indica- 
tion of the level of the magma in the satura- 
tor, and if the seal is inadequate ammonia 
may possibly escape. Again, a saturator 
may be surcharged with crystalline salt, and 
ammonia may escape absorption by the acid 
for that reason, 

It is an advantage to introduce at least 
75 per cent of the acid on the surface of 
the bath, rather than to feed the whole of 
the acid via the acid charge pot. 

Again, filtration of the mother liquor, and 
its circulation through the anti-entrainment 
boxes, is also to be desired as a means of 
arresting any final traces of ammonia that 
may escape absorption in the acid magma 
of the saturator. But the operatives should 
be provided with an indication of the depth 
of seal of the cracker pipes, and a device 
such as is represented in Fig. 3 is bound to 
be invaluable to the tyro, if not to the more 
experienced shift-worker. 

What is still required is an electrical con- 
ductivity device for recording the acidity of 
the bath; better still, a device which will 
simultaneously record the acidity of the bath 
and adjust it, so that a predetermined figure 
of, say, 5 to 6 per cent H,SO, is continu- 
ously maintained. 

One could proceed to an interesting dis- 
cussion relating to the control of the anhy- 
drite process, in its various stages; but it is 
feared too much space has already been 
occupied, and these interesting observations 
must be reserved for another occasion. 


Barium 


The Geological Survey have _ recently 
issued a comprehensive report which brings 
up to date the geological, technical and 
production data on all the occurrences of 
barium minerals in England and Wales.® 
Dealing with the general supply position, 
the authors consider that the outlook for 
witherite production is satisfactory, there 
being sufficient reserves to maintain sup- 
plies at their present level for at least ten 
years. As regards barytes production, ade- 
quate reserves are available for present 
needs, although it is suggested that experi- 
ments on the fluoration of lead-mine dump 
material and waste fines from _ gravity 
barytes mills would, if successful, substan- 
tially increase the domestic reserves of this 
material. The pre-war average ex-mine 
price of crude barytes was 27s, 3d. per ton, 
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but during the war this figure rose to as 
high as 70s. per ton. It appears that only 
because of this high price level has the 
economic working of some of the deposits 
been possible, and any considerable price 
reduction. will certainly lead to a curtail- 
ment of production. 

A plant for the production of barium 
chloride direct from barytes has been put 
into operation by Mettur Chemicals, Ltd., 
Mettur, India. The method used consists 
in fusing a mixture of barytes, charcoal and 
strong calcium chloride solution, leaching 
the reaction mass with water and crystallis- 
ing. A coal-fired reverberatory furnace, 
provided with three distinct beds heated to 
800-850°C., is used for the fusion, a reduc- 
ing atmosphere being maintained by careful 
air control. Barytes and charcoal ground 
to 100 mesh is mixed with 50 per cent cal- 
cium chloride in the proportion 1.0: 0.5: 
1.25, and charged into each of the three 
beds of the furnace at intervals of three 
hours. The reaction is completed in about 
six hours. The reaction mass is then with- 
drawn and lixiviated in vats heated by the 
waste combustion gases. Three lixiviations 
are made; the first two, varying in density 
between 18° and 20° Bé., are sent to a 
settling tank, while the third extract, of 
5°-9° Bé., is used for lixiviating a fresh 
charge. The insoluble residue, containing 
calcium sulphide, is removed for the _ re- 
covery of sulphur. 

The first extracts are treated with lime, 
allowed to settle and decanted to a second 
tank, there they are treated with chlorine 
to destroy soluble sulphides. After settle- 
ment of the small quantity of precipitated 
sulphur the clear liquor, containing 320- 
380 gm./litre of barium chloride and 
15-20 gm./litre of calcium chloride, is con- 
centrated in cast iron pots to 38°-40° Beé. 
Barium chloride of 98 per cent purity is 
obtained by crystallisation at room tem- 
perature, but a pure product may be pre- 
pared by simple recrystallisation, 


Electrolytic Chlorine 


The demand for chlorine has been well 
maintained and many plants have been 
operating above their rated capacity, With 
rising labour and material costs the economic 
aspect of the process has assumed increas. 
ing importance and has led several investi- 
gators to study carefully the various factors 
which influence manufacturing costs. The 
three main items of cost are power, salt, 
and anodes, with power amounting to 60 per 
cent and anodes 10 per cent of the total. 
Under optimum load conditions anode con- 
sumption rates can be kept at a minimum, 
but with increasing loads the anode con- 
sumption is increased and thus becomes a 
major itera of cost. The various factors 
which influence anode consumption have 
been reviewed by R. B. Hammond and N. J. 


THE CHEMICAL AGE 43 


Johnson.” The four primary cell operating 
factors influencing anode consumption which 
were the subject of investigation were (1) 
temperature, (2) brine feed rate (which is 
related to per cent NaCl decomposition), 
(3) anode current density, and (4) feed brine 
concentration. The results of the experi- 
mental work may be summarised briefiy as 
follows : 

(1) It was found that in the operating 
range from 50° to 95°C. the graphite corro- 
sion rate increases approximately 1.2 gm. 
per 1000 amp./hr, per 10° rise in tempera- 
ture. With 50°C. as a base, graphite attack 
increases 70 per cent at 60°, 210 per cent 
at 80°, and 310 per cent at 95°. At con- 
stant temperature and current density brine 
feed rate becomes a factor of prime impor- 
tance. 

(2) Zero corrosion is indicated for infinite 
rate of flow and 25 per cent g, 1000 amp. /hr. 
(five times normal) is shown for 100 per cent 
NaCl decomposition, i.e., when the rate of 
NaCl input equals the rate of decomposition. 

(3) Even a slight reduction of NaCl con- 
tent of the feed brine from. the point of 
saturation results in a significant increase 
in the rate of anode corrosion and this rises 
rapidly as brine concentration decreases. 

(4) Expressed in terms of loss per 1000 
amp./hr., graphite consumption decreases 
slightly with increased current density, but 
expressed as graphite consumption per unit 
time, the loss increases nearly linearly with 
rise of current density. 


Interesting German Developments 


Many interesting developments in German 
chemical technology have been revealed by 
the Allied investigations. In the alkali in- 
dustry a new type of cell for chlorine and 
caustic soda has aroused particular interest. 
This cell, which was developed by I. G. 
Farbenindustrie A.G., is of the vertical 
rotating cathode type, and shows several 
advantages over the more conventional forms 
of construction. One of the main advan- 
tages is the comparatively small floor space 
occupied. The cell consists of a steel drum, 
0.60 m. dia. by 0.5 m. wide, mounted on a 
horizontal shaft. This drum is_ provided 
with five circular cathode plates, arranged 
at right-angles to its axis. The drum and 
its plates are enclosed in a steel housing, 
which is split horizontally into three sec- 
tions, flanged and bolted together. The top 
section has sloping sides, the middle section 
is roughly rectangular, and the bottom is 
curved to conform to the circular cathode 
plates. All but the bottom section are rub- 
ber-lined. The cathode assembly is rotated 
at approximately 7 r.p.m. by means of a 
0.65 kW motor. Six sets of graphite anodes 
are supported from the cell housing, and 
these anode assemblies are split horizontally 
with a 20 mm. space to facilitate circulation 
of the brine. About 1300 kg. of mercury 
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fills the bottom of the cell to a height of 
about Z cm. above the bottom of the rotor. 

Purified and nearly saturated brine at 
70°C. is fed through the housing at one end, 
just above the level of the mercury, and fills 
the entire housing above the mercury to 
within about 4 cm. of the top, where it over- 
flows. The NaCl content of the brine is re- 
auced from 510 to about 260 g.p.l. Chlorine 
gas leaves the cell by the overflow pipe and 
is later separated from the weak brine. The 
mercury amalgam is pumped from the cell 
io a vertical cylindrical decomposing tower 
packed with graphite. Distilled water is 
fed into the tower at the bottom and flows 
countercurrent to the amalgam and the flow 
is so adjusted that the concentration of the 
elergent caustic soda is between 50 and 70 
per cent. Hydrogen passes out from the 
same overflow pipe and is later separated 
from the caustic solution. The mercury, 
practically free from sodium, is returned to 
the cell. 

At Hils, where a large battery of these 
cells was in continuous operation from Octo- 
ber, 1940, until the end of 1944, it was possi- 
ble to gain some idea of operating costs. In 
this particular plant the losses were between 
0.5 and 1.25 lb. mercury per ton of chlorine, 
and the carbon consumption was between 
0.45 and 0.65 kg. per 100 kg. chlorine, Power 
consumption was 360 to 400 kWh per kg. of 
caustic soda. A later installation of cells 
at Ludwigshafen is of improved type, based 
on experience at Hiils, although they have 
not yet operated for sufficient time to estab- 
lish complete data. They are, however, ex- 
pected to give improved results, 


Cyanogen Compounds 


Among the many interesting BIOS reports 
which have recently been made generally 
available is one (No, 424) which describes 
the methods used at Bad Kreuznach for the 
manufacture of carbon bisulphide, thiourea 
and ammonium thiocyanate. 

The thiocyanate process is a novel one, 
consisting of the autoclavie reaction of car- 
bon bisulphide and 25 per cent ammonia. A 
jacketed mild steel autoclave of four metres 
capacity is used, capable of withstanding 
pressures up to 5 atm. The batch charge 
is 400 kg. of bisulphide, with sufficient am- 
monia to form ammonium thiocyanate and 
ammonium sulphide. The complete reac- 
tion takes 24 hours, during which time the 
temperature is gradually raised to 100°C., 
and at this point maximum pressure is 
reached. At the end of the reaction the 
pressure is reduced and the ammonium sul- 
phide distilled at 100°C. This operation, 
which takes about 8 hours, is not carried to 
completion, since a little residual sulphide 
minimises corrosion of the autoclaves. The 
hot thioevanate solution is filtered to remove 
iron impurities and run into mild steel crys- 
tallisers. The crude crystals so obtained are 
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redissolved and the solution concentrated in 
vacuum evaporators of aluminium construc- 
tion at a maximum temperature of 60°C. 
Care is necessary not to exceed this figure, 
since at higher temperatures the ammoniuin 
thiocyanate is converted to thiourea. A 
final pure product is obtained by crystallisa- 
tion in aluminium crystallisers. The ammo- 
nium sulphide is heated with lime to produce 
calcium hydrogen sulphide, which is sent to 
the thiourea plant, and ammonia, which is 
returned to the thiocyanate process. 
Thiourea is produced by the reaction be- 
tween calcium hydrogen sulphide and 
cyanamid. This reaction commences spon- 
taneously, and does not require external 
heat. The reactants are mixed in cast iron 
pots and then transferred to closed mild 
steel] vessels, where a temperature of 70° -80° 
is reached. ‘The reaction is complete in 
about an hour. The resulting slurry con- 
tains thiourea and calcium trithiocarbonate, 
together with suspended calcium hydroxide, 
which is removed by filtration in bottom dis- 
charge centrifuges. Concentration of the 
filtrate is effected in jacketed mild steel 
evaporators fitted with stirrers, to keep the 
calcium hydroxide (which separates during 
the process) in suspension. Calcium tri- 
thiocarbonate is decomposed during concen- 
tration into calcium sulphide and carbon 
bisulphide. The concentrated solution is 
filtered to remove the calcium salts and 
thiourea recovered by crystallisation. Ap- 
proximately 70 per cent of the total nitrogen 
entering the process is recovered as thiourea. 
Another report (CIOS 22) describes briefly 
the methods employed by the I.G. at Oppau 
and Ludwigshafen for the production of 
hydrocyanic acid. The process is effected 
in three stages, viz. (1) the reaction between 
methanol and carbon monoxide to produce 
methyl formate, (2) the interaction of methyl 
formate and ammonia to give formamide, 
and (2) dehydration of formamide to pro- 
duce hydrocyanic acid. The first two steps 
in the synthesis were carried out at Oppau, 
where approximately 850 tons of formamide 
per month was produced. This entire out- 
put was then dehydrated at Ludwigshafen. 


Fluorine Products 


In last year’s review a brief account was 
given of the development of the fluorine 
products industry in the U.S.A. Consider- 
able interest has again been shown in this 
subject and the American Chemical Society 
has devoted a large proportion of its annual 
proceedings to a consideration of a syim- 
posium on fluorine chemistry. Although the 
use of fluorine products has expanded with 
remarkable rapidity during the past ten 
years it is confidently expected that future 
development will be even more startling, 

Organic compounds containing not less 
than two atoms of fluorine attached to a 
carbon atom are very stable and are, in 
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general, resistant to heat and chemical 
agents. Fluorohydrocarbons of very high 
molecular weight can be prepared, having 
vapour pressures approximating those ol 
the present substances.” 


Preparation of Fluorine Compounds 


The starting point for the preparation of 
these compounds is H.F., produced by the 
decomposition of fluorspar with sulphuric 
acid in rotary stee] retorts. The second 
step is the electrolytic generation of fluorine 
and its purification and liquefaction. Cells 
of the diaphragm type are employed, having 
carbon anodes. No particular difficulties 
have been experienced in the construction 
of the cells. Ordinary carbon steel is used 
for the cell body, the hot water jacket and 
the hydrofluoric acid feed line, the cathode, 
and the solid portions of the diaphragm. The 
lower portion of the diaphragm is a Monel 
screen. Nickel has been used for the 
anodes, but in spite of its superior mechani- 
cal strength and insensitivity to polarisatiou 
and other undesirable effects, its corrosion 
rate is comparatively high and the corrosion 
products tend to contaminate the electrolyte. 
Carbon electrodes were originally difficult 
to operate, owing to frequent mechanical 
breakage and also because carbon polarises 
rapidly. The polarisation difficulties have 
been substantially overcome, however, by 
the addition of 0.5 to 1.5 per cent of lithium 
fluoride to the electrolyte, which consists of 
a fused KF-HF mixture. The cells operate 
at an optimum temperature of 105°. Current 
efficiencies of over 90 per cent have been 
obtained at 8-10 volts. The life of the 
anodes is approximately three months, dia- 
phragm screens have a useful life of about 
a year, and the cathodes and cell bodies are 
good for several years’ operation. Fluorine 
gas has been satisfactorily handled at ordit- 
ary pressures and temperatures in pipes and 
vessels of steel, nickel and Monel. In order 
to overcome difficulties of supply and demand 
it is usual to store the fluorine in tanks 
under , pressure. Oil-operated diaphragm 
pumps have been developed for this pur- 
pose, which transmit pulsations hydraulli- 
cally to a second fluorine pumping head 
through a pipe containing a highly fluori- 
nated hydrocarbon, relatively inert to 
fluorine. The gas is usually stored at a 
pressure of 30 lb. per sq. in. The cell gas 
usually contains appreciable quantities of 
HF, together with small quantities of O.,, 
CF -and CO,. Hydrofluoric acid has been 
satisfactorily removed by refrigeration. At 

70°C. and at 1 atm. pressure the gas con- 
tains only 4 per cent HF, which can readily 
be removed by passage over sodium fluoride 
pellets. 

The technique for catalytic fluorination™ 
has been developed to such an extent that 
high yields of a desired saturated fluorcar- 
bon may be obtained by the reaction of the 
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corresponding hydrocarbon with elemental 
fluorine. The reactants are diluted with 
nitrogen and then mixed gradually in the 
presence of fine copper turnings coated with 
a thin layer of silver fluoride, at tempera- 
tures of 140-325°C. This method has been 
used to produce straight or branched chain 
fluorocarbons ranging from perfluorobutane 
to perfiuorohexadecane and _ naphthenic 
fluorocarbons from C,F,, and C,,F,.  An- 
other method of fluorination makes use of 
cobalt trifluoride as a catalyst. This com» 
pound is produced by the fluorination of an- 
hydrous calcium chloride in two steps: 
treatment with gaseous hydrofluoric acid at 
350-450° and fluorination of the resulting 
Cok, at 200-300°. Hydrocarbon vapour, 
diluted with nitrogen, is then passed over 
the bed of CoF, at 200-300°. Many com- 
pletely fluorinated compounds have been 
made by this method, which shows great 
promise for commercial development. 

Other interesting processes include the 
preparation of sulphur hexafluoride’ by 
direct synthesis through the action of fluor- 
ine upon molten sulphur and the liquid 
phase oxidation of organic compounds by 
ihe use of HF at temperatures below 200° 
with molecular oxygen as the agent. [x- 
perimental work has indicated that a method 
has been established whereby ring oxidation, 
in preference tu side-chain oxidation, can 
be accomplished and that ring splitting can 
be avoided. 

The heat of combination of F and H, is 
approximately twice that of H, and O,, and 
this fact has been utilised in the develop- 
iment of a method of welding copper, nickel 
and Monel. An intense bluish-white flame 
is produced by combustion in a torch of the 
concentric tube tip-mixing type and the 
welding operation is further simplified by 
the fact that the copper fluoride melts at a 
lower temperature than copper and the 
welding is therefore self-fluxing. 


Germanium 


[mportant new uses have recently been 
found for germanium metal and its dioxide 
and as a result of production on a commer- 
cial seale it is expected that future develop- 
ment will considerably increase its sphere of 
application. The present demand for ger- 
mauium arises from its use in radar, from 
its exceptional properties as applied to film 
resistors, and from the remarkable charac. 
teristics of alloys which expand slightly on 
cooling. These alloys are employed in 
small-scale precision castings, c¢.y., the 
binary Au-Ge eutectic is used in dental inlay 
work. Sourees of germanium include the 
sulphide, Germanite, and the oxide known 
to occur in Britain and Russia to the extent 
of about 1 per cent in coal ash and flue dust. 
The KEagle-Pecher Company of America, 
which developed an industrial-scale process 
in response to radar demands, are reported 
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to be the world’s largest producers at 
present. Germanium was found to be con. 
centrated in the fumes produced in sinter- 
ing zine concentrates. This fume is dis- 
solved in sulphuric acid and after separation 
of other metals, notably cadmium, the 
greater part of the germanium is concen- 
trated in certain residues. These residues, 
distilled with excess HCl, form GeCl,, which 
is subsequently treated to produce pure 
tetrachloride. Germanium hydroxide is 
then prepared by hydrolysis, which is 
washed, filtered and dried at 150°C. to form 
the dioxide. Finally, reduction of the di- 
oxide with sodium cyanide and carbon at 
1200°C. yields a metal of 99.6 per cent 
purity.” 
Magnesium 


The production of pure magnesia from 
dolomite by the Pattinson method has been 
the subject of a detailed investigation by 
the U.S. Bureau of Mines. The ysual pro- 
cess consists in leaching lightly calcined 
dolomite in water charged with CO, under 
pressure and then boiling the leach liquor to 
precipitate basic magnesium carbonate. As 
a result of the U.S. investigations means 
have been found to eliminate the necessity 
for autoclaves and a continuous prvcess, 
operated at normal temperatures and pres- 
sures, has been evolved. Dolomite can be 
selectively calcined in an atmosphere of CO, 
to yield MgO and CaO. Selective calcina- 
tion requires less heat than complete cal- 
cination and yields a product from which the 
maximum quantity of MgO can be leached 
with minimum CaO content and with mini- 
mum consumption of COQO,.  Electrically- 
heated multiple hearth furnaces, or extern- 
ally fuel-heated muffle furnaces are indi- 
cated, so as to obtain the undiluted CO, 
necessary for efficient leaching. This opera- 
tion may be accomplished in turbo mixers 
during a treatment period of approximately 
one hour. The resulting slurry, containing 
2 to 3 per cent of solids, should be filtered 
rapidly, so as to avoid loss of MgO from the 
supersaturated bicarbonate solution by pre- 
cipitation. Magnesium carbonate may then 
be precipitated from the filtrate by heating 
to about 59°C., and then passing air through 
the warm solution. Although the precipi- 
tate is voluminous, it is crystalline and 
easily filtered. The wet precipitate must be 
dried and calcined in such a manner that 
the CO, can be collected without dilution 
by air. Material and energy balances have 
been prepared for the process, which ap- 
pears to be a relatively inexpensive method 
for the manufacture of high-grade MgO ir 
units of large capacity.™ 

An interesting report on the German 
magnesium industry has been published. 
At the end of August, 1945, about 154,000 Ib. 
of metal were being produced per day at the 
I.G. works at Bitterfeld, Stassfurt anid 


Aken. The ferrosilicon process was tried, 
without much success, and an experimental 
carbon reduction (Hansirg) unit also gave 
negative results. The raw materials for the 
electrolytic process used at the Bitterfeld 
works were carnallite and high Mg content 
dolomite. The dolomite was calcined at the 
quarry and slaked with 26 per cent MgCl 
(an ed product of the potassium-chlorine 
operation from carnallite). The precipi- 
tated Mg(OH), was washed, dried and cal- 
cined at 900°C., and the MgO then mixed 
with MgCl,.6H,O to give a product called 
oxychloride. ‘This material was next mixed 
with coal and peat and then briquetted, cal- 
cined and finally chlorinated in large verti- 
eal cylindrical chlorinators. Molten mag- 
nesium chloride leaving the chlorinators was 
transferred to crucibles and fed to the cells 
at eight-hour intervals. The total chlorine 
addition amounted to 1.98-2.48 lb. per lb. 
metal. The cells operated at a current 
density of 4.3 amp. per sq. in., the power 
required being between 8 and 8.5 d.c. kWh 
per lb, of metal. Anode consumption was 
of the order of 0.025 lb. per lb. magnesium. 
Labour figures for the cell room, including 
repairs and maintenance, were given as 37.3 
man-hours per ton of metal, 

Considerable interest has recently been 
shown in the anodising of magnesium alloys 
as a means of providing a corrosion and 
abrasion-resisting surface. The coating pro- 
duced by such means is tenacious, sensibly 
harder than the metal and it affords protec- 
tion even during forming operations and 
during the assembly of parts." 


Sodium 


During the past few years metallic sodium 
has found increasing application as an in- 
dustrial raw material. Many of the uses of 
sodium are well known, but it is none-the- 
less a surprising fact that during the war 
years the world production of the metal ex- 
ceeded that of tin.’’ 

One of the most important uses of sodium 
is in the manufacture of tetraethy] lead. 
Although only 0.04 fluid oz. of tetraethy! 
lead is used in each gallon of motor fuel, 
the total consumption of sodium absorbed in 
its manufacture amounts to millions of 
pounds annually. Indeed, the demand for 
tetraethyl Jead during the war, for use in 
aviation petrol, led to the curtailment of 
supplies of both lead and sodium for most 
other purposes. 

Another important user of sodium is the 
sodium cyanide industry, and further large 
quantities of the metal are absorbed in the 
preparation of sodium peroxide. Many 
pharmaceutical chemicals, including the bar- 
bital series, are derived from syntheses in- 
volving the use of sodium. One of the most 
recent applications of sodium is a process 
described by the Du Pont Company’ for the 
descaling of alloy metals. The new process, 
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which avoids loss of the base metal, in- 
volves the use of a caustic soda bath main- 
tained at a temperature of approximately 
700°C. The bath contains about 2 per cent 
sodium hydride, formed by the action of 
hydrogen on metallic sodium. This small 
proportion of sodium hydride converts the 
scale to loosely-adherent metal and leaves 
caustic soda as a by-product of the reaction. 
Among the mechanical applications, men- 
tion should be made of the increasing use 
of molten sodium as a heat transfer medium. 
The sodium-cooled valve has been described 
as the greatest single step towards improved 
aircraft engine performance. Practically 
all aircraft engines of over 300 h.p. have 
sodium-cooled exhaust valves, while in 
America sodium-cooled intake valves have 
also been used on high-output engines, The 
hollow interior of a steel valve is partly filled 
with sodium, which melts when the engine 
becomes warm. The sodium is agitated by 
the valves’ movement, and carries the heat 
through the valve stem to the cooling sys- 
tem. Sodiym also possesses a high electrical 
conductivity, and this property has found 
practical application in the use of wires 
having sodium cores covered with copper. 


Sulphuric Acid 


The raw materials used in the manufac- 
ture of sulphuric acid in this country in 
1945 were as follows: 


Tons 
Pyrites and others 277 ,920 
Spent oxide ve 187,644 
Brimstone and H,§S 160,061 
Zine concentrates 149,461 


(he annual plant capacity of the United 
Kingdom, including government plants, 
based on 100 per cent acid, was approxi- 
mately 1,600,000 tons. The extent to which 
plant capacity was utilised was about 72 per 
cent. 

It is appreciated that during the war years 
the urge was to manufacture sulphuric acid, 
despite the fact that repairs or renewals 
were called for. Production, in those days, 
was the essential consideration. With the 
cessation of hostilities, naturally, a period 
of repairs or reconstruction has been entered 
upon, much of the embarrassment of the 
fertiliser and other industries, which were 
anxious to increase their production of cal- 
cium superphosphate, ete. 

Many manufacturers in this country are 
wedded to the use of brimstone of American 
origin, and have no second string to their 
bow, in that the contact plants which they 
have erected and operate have been designed 
essentially for the combustion of brimstone, 
and do not lend themselves to the adoption 
of pyrites or other sulphur materials. 

On the continent sulphuric acid manufac- 
turers seem disinclined to place all their 
eggs in one basket; they prefer that their 
acid plants shall be designed in such a way 


THE CHEMICAL AGE 47 


that alternative raw materials are available. 
ihey recognise that it is unwise to be left 
without means for negotiating their con- 
tracts for tue purchase of sulpuur materials, 

At the present time one can understand 
that the British ‘Treasury are not too anxious 
to purchase American sulphur, because 
dollur-sterling exchange is involved. One 
would like to see the sulphur of spent oxide 
displacing brimstone at many of the con- 
tact sulpnuric acid plants, but the use of 
this material for the purpose in question 
still comstitutes an unsolved problem. It 
should be possible for the gas indusiry to 
establish a case for the employment of spent 
oxide in substitution for brimstone. it 1s 
the London area which is responsible for 
the major surplus of spent oxide at the 
present time. in London and eastern coun- 
vies the consumption in 1938 was 3v,Y¥61 tons, 
and the production was variously estimated 
at between 638,000 and 79,000 tons. In 1944 
the consumption was 40,/46 tous, aud the 
production variously estimated at 66,800 to 
(7,500 tons. 

The gas industry may desire to consider 
the recovery of cyanogen and benzole betore 
the oxide of iron purifiers. Working thus, 
relatively pure sulphur could be extracted 
from the spent oxide by carbon disulphide 
and this sulphur could be sold to contact 
sulphuric acid manufacturers at a_ price 
affordiug some advantage over the purchase 
of American sulphur. It is known that 
certain coke-oven recovery plants are opera- 
ting in this way, without any apparent dis- 
advantage as regards the quality of the 
benzole recovered. The oil-benzole ratio 
may be slightly affected, due to the recovery 
of tarry vesicles. 

Mr. Robson’® has observed that the ques- 
tion of using spent oxide in contact plants 
was a very intricate one. Spent oxide was 
not a simple material by any sense of the 
term, but he was quite sure that if subjected 
to research, the question of using spent 
oxide economically in a contact plant would 
be solved. Perhaps the recovery of sulphur 
in the way suggested is one tangible solu- 
tion, 


Complications in Production 


When one considers what complications 
are involved in the production of contact 
sulphuric acid from arsenical pyrites, one 
can understand why British manufacturers 
have exercised a preference for brimstone. 
Nevertheless, arsenical pyrites are being 
used as the raw material for contact plants 
on the European continent, and it is interest- 
ing to examine Fig. 4, which indicates dia- 
grammatically the type of plant adopted in 
the production of contact sulphuric acid 
from arsenica] pyrites. 

The legend makes clear what the plant 
comprises. Harris mechanical pyrites 
burners have been adopted in this case, be- 
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Fig. 4. Layout of a Contact Sulphuric Acid Plant, Using Arsenical Pyrites as 
the Raw Material. 
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cause they ensure satisfactory combustion 
of the pyrites, with a minimum creation of 
dust, and they are of substantial construc- 
tion, equipped with a special alloy steel such 
as high chromium steel, ERA.H.R.41, for 
the rabbles, and nickel-chrome tungsten 
steel, ERA.C.R.2, for the arms. As the 
temperature of the gases leaving the collect- 
ing flue is likely to be of the order of 650- 
700°C.,°a steel atmospheric cooler is pro- 
vided in order to reduce the temperature of 
the gases at the entrance to the electrostatic 
dust filter to 525°C. The dust-free gases 
are discharged into a collecting flue, and 
pass through an electrostatic dust precipita- 
tor, thence to a Glover tower, afterwards to 
special scrubber towers (the method of 
operating which is indicated later). The 
gases emerge deprived of iron oxides, 


arsenic oxides, lead sulphate and halogens, 
and pass through an acid mist precipitator, 
thence to a drying tower, through heat ex- 
changers to the converters and thence to the 
absorption plant, for the production of 98 
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11. Coolers. 19. Acid Storage Tanks. 

12. Drying Tower. 20. Storage Hopper. 

13. Absorption Tower. 21. Pyrites Store. 

14. Blower. 22. Lift. 

15. Starting-up Furnace. 23. Pyrites Cinders Bin. 

16. Heat Exchangers. 24. Electrostatic Mist Pre- 
17. Converters. cipitator. 

18. Control Room. 


per cent H,SO,, or other strengths of acid, 
as may be required. 

It is estimated that the cost of purifying 
burner gases, involving the removal of iron 
oxide dust, arsenic oxides, lead sulphate and 
halogens, is of the order of 5.47d. per unit. 
This figure is arrived at in the following 
manner : 


£ 
Estimated extra cost of mechanical 
burners and equipment, over brim- 
stone burners - ae ; 10,000 
Extra cost of burner-house and 
equipment ved ve oo 
Gas cooler kes i ar — 750 
Cost of electrostattic precipitator 7,009 
Building for the above , .. 1,500 
Wash towers, coolers, decantation 
tanks, circulating pumps, etc. 12,000 
Acid inist precipitator, humidifier, 
connections and buildings 13,500 
46,250 


-—— - - 
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Thus, the operative charge per year will 
be as follows : 


4 per cent interest on capital, 

namely, £46,250... 1850 
10 per cent for repairs and renewals 4625 
Estimated yearly operating costs ... 1500 





30 tons of monohydrate sulphuric acid per 
(lay is equivalent to: 

(a) 10 tons of sulphur per day, or 1000 units 
of sulphur, 

1000 units of sulphur x 350 days/year 
= $50,000 units sulphur/ year, 

(c) £7975 represents the yearly operative 

and on-cost charges = 1,914,000d. 
1,914,000d. 


(b 


—— 


(d) 





= say, 5.74d. per 
350,000 units sulphur 
unit of sulphur, as representing the cost 
of purifying the gases arising from the 
combustion of pyrites and rendering 
them suitable for conversion to SQ,. 
Apart from the above, the overall effi- 
siency is not likely to be more than 89.00 
per cent of saleable non-arsenical acid, plus 
say 2.0 per cent of relatively weak arsenical 
acid. The foregoing compares with an 
over-all efficiency, where brimstone is the 
raw material, of 96.5 to 97 per cent. 


Efficiency of Combustion 


Perhaps it will be asked: How is the 
overall efficiency as regards the arsenic-free 
strong sulphuric acid assessed? In this 
connection it should be noted that pyrites 
of the quality under discussion rarely con- 
tains more than 46.5 per cent of sulphur, 
and it is difficult to reduce the expungeable 
sulphur in the pyrites cinders to below 2.5 


per cent. Thus, the efficiency of combus- 
tion is as follows: 
per cent 
Expungeable sulphur content of 
original pyrites sa ne 46.50 
Cinders represent 15 cwt. per ton 
of pyrites burnt 
Content of sulphur in cinders = 2.5 
per cent, 
Therefore, loss of sulphur is 
2.5 15 
l 20 


Sulphur burnt to SO, 44.625 





Therefore, combustion efficiency is 
44.625 





x 100 = 95.86 per cent. 
46.500 
The conversion and absorption efficiency 
can be assumed to be 96.5 per centt, giving 
an overall efficiency of 92.50 per cent. But 
relatively weak arsenical acid arises, repre- 


senting 3.5 per cent. While some use may 
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be found for this, the actual recovery of 
arsenic-free strong acid cannot very well 
exceed, say, 39.0U per cent, 

it should be noted that the loss of 3.5 per 
cent is intiuenced by the moisture content 
of pyrites, by the saturation of the atmo- 
sphere and tne degree to which the gases 
from the primary section of the mist preci- 
pitator to the second section have to be 
numidified. The burning efficiency is gov- 
erned by the uniformity of the size of “the 
pyrites, and their freedom from decrepita- 
tlon. Again, certain temperature conditions 
must be observed on specific shelves of the 
burners, or otherwise clinkering may occur, 
and this affects the efficiency of combustion. 
Other factors not usually fully appreciated 
enter into the question, e.g., the temperature 
obtaining in the second and third hearths of 
a mechanical pyrites burner are influenced 
by the degree of fineness of the pyrites, Not 
infrequently, high local hearth temperatures 
result from the combustion of an excess of 
very fine pyrites. It is for the foreg ing 
reason that the screen analysis of the pyrites 
is highly important, and it is equally im- 
portant that managements should see to it 
that the actual pyrites delivered accord with 
the screen analysis which is the basis of the 
contract. Experience suggests that the fol- 
lowing screen analysis combines three essen- 
tial conditions : 

100 per cent through 4-in. mesh screen; 

90 per cent through 3-mesh screen (i.e., 

4-10, openings) : 

Tolerance, 10 per cent on oversize : 

Undersize, not more than 12 per cent 

through 100 mesh screen. 


Main Considerations 


The question may be asked: What are the 
main considerations to which attention 
should be given in obtaining a high degree 
of efficiency in operating a contact sul- 
phuric acid plant, where arsenical pyrites is 
the raw material? 

(1) Ensure best possible combustion by 
suitable control of temperatures of the res- 
pective hearths, by delicate air adjustment 
and by analysis of the content of the ex- 
pungeable sulphur in the pyrites fed and the 
cinders discharged from the furnace. Care- 
ful screening of the pyrites to be undertaken 
to ensure that too much fines are not being 
delivered with the pyrites. Fusion point of 
pyrites to be determined and extra air-cool- 
ing arms used in the second and third 
shelves, if necessary. 

(2) Adopt continuous SO, recorders so as 
to maintain the SO, content of the burner 
gases at a predetermined figure of, say, 7 
per cent SQ,. 

(3) Special eare should be given to the 
cooling of the gases prior to admission to 
the electrostatic dust precipitator. The 
temperature on entrance to the latter should 

not exceed 525°C, 
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(4) Control should be exercised to ensure 
the maintenance of an optimym voltage at 
the electrostatic precipitator for the efficient 
deposition of the dust. Periodic rapping of 
the tubes and efficient removal of the dust 
should be provided for. 

(5) Burner gases should be examined by a 
continuous test, so as to determine the effi- 
ciency of the removal of the dust, 

(6) Countercurrent washing for the re- 
moval of the traces of iron oxide, arsenic 
oxides, lead sulphate and halogens, should 
be under strict chemical control, Water 
free from halogens should be used in the 
final towers and the acid wash will gradually 
increase in strength as this is circulated to 
the first Glover tower, which receives the 
burner gases of greatest impurity. 

(7) Decantation of the circulating acids 
should be arranged, and a special cooler 
should be installed in connection with the 
Glover tower, to ensure that the acid cir- 
culated is of suitable temperature. All de- 
cantation tanks and stock cisterns (top and 
bottom) should be suitably enclosed and 
draughted, so as to remove any SO, that 
may be evolved. 

(8) The chemist in charge should be 
familiar with the conditions under which 
crystallisation of the arsenious oxides in acid 
occurs. Below are given the solubilities of 
As,O, in acid of varying strengths :— 
Specific Gravity Grams As,O,/100 


of Acid sik Acid at 17°C. 
1.000 (water)... 1.80 
1.020... aA a 1.70 
1.080... fe aa 1.55 
= ere pee Bas 1.40 
1.200... -_ oa 1.00 
! ine oe 0.80 
1.315 0.50 


(9) Cool the gases ‘led into the multitubu. 
lar coolers to, say, 30°C. before admission to 
the first portion of the electrostatic mist pre- 
cipitator. 

(10) Ensure suitable humidification of the 
burner gases prior to introduction to the 
second portion of the mist precipitator. 

(11) Finally, arrange for the drying of the 
burner gases with strong sulphuric acid be- 
fore introduction to the preheaters and 
catalyst chamber. A suitable anti-entrain- 
ment device must be adopted for preventing 
entrained acid reaching the preheaters and 
catalyst chamber. 


Points to Watch 


Many other aspects call for careful atten- 
tion. Prevention of blockages in the Glover 
tower; a spare Glover tower should always 
be available: in operating the Glover towers 
there should be systematic cleansing and 
an adequate number of tanks for sedimenta- 
tion; only pump to the top circulating tanks 
supernatant weak acid. 

It will be clear from the foregoing indica- 
tions that the manufacture of contact acid 
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from arsenical pyrites is a much more com- 
plicated and delicate operation than what is 
involved in the manufacture of contact acid 
from brimstone. 

Concern has been evinced by the Chief 
Alkali Inspector” about the escape from con- 
tact sulphuric acid plants, when compared 
with that arising from the chamber process. 

It is possible to start a chamber process 
de novo by adopting a given technique, and 
to ensure that sulphuric acid is made im- 
mediately following the charging of the sul- 
phur material, widens exceeding 1.5 grains 
$0,/cu. ft. Further, such a plant can work 
uninterruptedly for three-and-a-half to four 
years. Usually, the renewal of a burner 
pipe is the sole cause for arresting the con- 
tinuity of the process. 

On the other hand, one finds that some 
contact plants in this country are out of 
action once or twice a year for some reason 
or other, and this consideration must surely 
give one to think before lightly embarking 
on this process, especially when a price ad. 
vantage is obtainable by the adoption of 
certain sulphur materials not usually avail- 
able for the contact process. It cannot be 
doubted that the adoption of multiple con- 
verters, say, three in number, involving the 
use of more catalyst, would improve the con- 
version efficiency, although it is appreciated 
that the problem is surrounded by chemical 
engineering, physico-chemical and economic 
considerations, that need to be correlated 
and set out clearly. In any case, one can- 
not justify pollution of the atmosphere in 
these days, nor can one hope to fulfil require- 
ments by creating another effluent difficulty, 


Possible Innovation 


The day may be not far distant when sul- 
phuric, hydrochloric and nitric acids and 
superphosphate factories may desire to adopt 
methods for the continuous determination of 
their various escapes. Any such innovation 
would be in consonance with the current and 
rapid advance in scientific and technical 
development. Continuous determinations of 
escape would certainly afford a better indi- 
cation of the losses at the chimney shafts or 
exit pipes of the various plants and would, 
no doubt, lead to greater efficiency. No 
modern and well-equipped works would 
desire to urge any possible objection to the 
examination of these continuous charts by 
the’ Alkali Inspector, who would still con- 
tinue to visit works as at present, and in- 
troduce the element of surprise which is one 
of the chief features of such visits. Inci- 
dentally, he would presumably continue to 
take his snap tests, as a comparison with the 
continuously-recorded ones. 

The continuous measurement of the acidity 
of the gases escaping from sulphuric acid 
plants has been in operation for more than 
ten years. Thus, a good deal of practical 


information has been accumulated. The 
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electrical conductivity of solutions of hydro- 
gen peroxide containing small percentages of 
sulphurie acid is a linear function of the 
percentage of sulphuric acid. Investigations 
with mixtures of nitric and sulphuric acids 
have revealed that within reasonable limits 
of error, the total acidities of such mixtures 
as would result from the absorption of a 
mixture of oxides of nitrogen and sulphur 
in hydrogen peroxide should be represented 
by the equivalent acidity of sulphuric acid 
solutions, Expressed in another way, the 
acidity equivalent to the electrical conduc- 
tivity of the hydrogen peroxide solutions 
agrees closely with the acidity as determined 
by the Fletcher bellows test. Thus, there 
remained the difficulty of oxidising nitric 
oxide to nitrogen peroxide, while the gases 
were in contact with the absorbing solution. 
Various methods of accelerating the rate of 
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oxidation have been examined. This sub- 
ject was dealt with in some detail by H. D. 
Greenwood”. 

Much experience has been gained with the 
continuous measurement of acidity of gases 
escaping from sulphuric acid plants since the 
publication of the contribution in question. 
Recently, the apparatus (Fig. 5) has been 
evolved. This comprises the following :— 

A—Source of water to work the syphons, 
which operate both gas and liquid pumps. 

B—Weir to ensure a constant head. 

C—Inlet to the pump system, 

D—Syphon operating the cycles of pump- 
ing through. 

E—Gas burette, and its valve. 

Fl and F2—Aspirating gas through. 

G—Absorber, connected to the source of 
supply of gas to be analysed at 

H—Inlet of the absorber. 

































































Fig. 5. Apparatus for Continuous Acidity Measurement of Gases. 








Connected to the gas burette, E, is 

JI—A connection linking the hydrogen 
peroxide pump. 

Ki and K2—Through its valves, 

Li and L2—Drawing their hydrogen 
peroxide from a Mariotte bottle (not 
shown), which is kept at a slightly negative 
pressure, the hydrogen peroxide being dis- 
charged via 

N1—Into the feed tube and 

N2—Verifying pipette, connected to the 
front of the absorber. 

The acidic solution so prepared leaves the 
absorber G and enters P—conductivity cell, 
where its value is determined in grains of 
SO, per cubic foot. 


Apparatus Synchronised 


With the new design of apparatus a much 
smaller quantity of water is used. The 
measurement of the gases aspirated and the 
feed of hydrogen peroxide are in unison. 
With the original apparatus the feed of 
hydrogen peroxide and the gas measurement 
were independent and they could be out of 
step, if either source failed. 

Soon a synchronous motor will be used, 
and this will dispense with the use of water 
for aspirating purposes. Invariably, the 
apparatus has to be disposed in a tower 
house 65 ft. or so from ground level, and it 
is no easy matter in any district to obtain a 
uniform and adequate town’s water pressure. 

With the new apparatus there will be a 
marked economy in the use of hydrogen 
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central electricity generating stations, These 
depend on the addition of barium chloride 
and oxidation of the barium sulphite to 
barium sulphate. By means of a photo- 
electric cell, one measures the transmission 
of light through it and the acidity is a func. 
tion of the turbidity of the solution. 

In America, water-cooled towers are be 
coming popular in lieu of chambers for sul- 
phuric acid manufacture, 

In England and on the European conti- 
nent an increasing number of ‘“ Parrish ” 
liquid phase plants have been installed. 
Five units of rectangular chambers have 
been divided at one important works on the 
continent, so as to form tower chambers. 
These have been provided with turbo dis- 
persers : indeed, thirty-five turbo dispersérs 
will soon be operating at this works, and the 
increased production from the modifications 
indicated will be of the order of 30 per cent, 

The ‘* Parrish ’’ turbo disperser has been 
improved in design. It is subject to special 
balancing and a special test, in order to 
determine that it is free from the slightest 
vibration. Moreover, the adoption of the 
Kestner glandless JPSl pump has enabled 
the establishment of an acid circulatory sys- 
tem in connection with the turbo dispersers, 
which is free from difficulty, Indeed, it is 
foolproof and practically carefree. This 
apparently incredible achievement can be 
attested by reference to many important fac- 
tories which have now adopted the acid 
















































































peroxide. circulatory system shown in Fig. 6. 
There are other methods of determining The cost of chemical sheet lead has in- 
acidity, which have been developed by the creased enormously (now £69 per ton), and 
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Fig.7. A view of the 

K.C.P. Sulphuric Acid 

Plant, with a Capacity 
of 30 tons. 
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as timber and steelwork are difficult to ob- 
tain, one obviously looks to new methods of 
construction involving new processes in order 
to circumvent the high costs inevitable in 
such constructional materials as steel, tim- 
ber and chemical sheet lead. 

The K.C.P. largely avoids high-price con- 
structional materials and at the same time 
combines novel features which will, doubt- 
less be of considerable interest to readers. 

(1) The production of sulphuric acid is 
appreciably intensified. Thus, the reaction 
space and the initial cost of the installation 
are reduced. 

(2) The arrangement of plant is modified, 
as compared with the established chamber or 
tower systems, chiefly in the following res- 
pects: (a) The Glover tower operates only 
as a denitrator, and does not concentrate 
chamber acid; (b) Gay Lussac towers as 
such are not employed; (c) The absorbing 
system is simplified, and involves, in prin- 
ciple, a single equipment, generally arranged 
in compartments. 

Thus, the K.C.P. plant (Fig. 7) embraces : 
(i) Burners for the production of 5O,; (11) 
A denitrating tower; (iii) An absorbing 
system, comprising one or more compart- 
ments, 

(2) The process being super-intensive, it is 
possible to treat in the plant in question 
gaseous SO, of variable concentrations. 

(4) The denitrating tower serves only for 
the purposes of denitration. Cold gaseous 
SO, ean be used, 

(5) For the reason indicated under (4), 
the hot gaseous SO, can be used for the con- 
centration of sulphuric acid. Indeed, 40 to 
to 50 per cent of the total acid can be pro- 
duced as 166° Tw. acid (92.5 per cent H,SO,). 

(6) The feed acid is of uniform composi- 
tion in all compartments of the absorbing 
system, and thus only one pump is involved. 

(7) The circulating acid is usually higher 
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in strength than 150-151° Tw. The coolers 
and piping can be of cast iron, thus reducing 
the cost of the installation (see Fig. 8). 

(8) The method of operation is simpli- 
fied. 

(9) The conversion of SO, to sulphuric 
acid is generally above 99 per cent, 

(10) The cost price of sulphuric acid is 
sensibly reduced, compared with the normal 
type of installation. 

The method of working is as follows: 
Gaseous SO, from which the dust has been 
removed is introduced to the denitrating 
tower, fed with nitrous acid arising from 
the absorbing system, and is mixed with a 
predetermined quantity of water to reduce 
the initial concentration. The denitrated 
acid represents the final product, and its 
concentration is 142° Tw. 

After passing through the denitrating 
tower, the gaseous SO, is led to the absorb- 
ing system, constituted of a single or several 
compartments. The gas is washed inten- 
sively by the ‘‘ nitrous ”’ acid in circulation, 
The SO,, under the influence of the action 
of N,O,, is converted at a rapid rate to 
sulphuric acid. The water necessary for 
the reaction is introduced to the system. 

The reactions are regulated in such man- 
ner that the absorption of SO, is completed 
at the same time that oxides of nitrogen 
are regenerated. The emerging gases con- 
tain only traces of SO, and NO, 

The heat of reaction is removed by cooling 
in cast-iron coolers. 

Where it is desired to recover part of the 
sulphuric acid at a _ concentration of 
166° Tw., a concentrating tower is inter- 
posed between the dust chamber and the de- 
nitrating tower. The concentration is 
effected by evaporating the requisite quan- 
tity of water. 

Professor R. G. Stapledon has said that 
‘The agricultural problems before us are 
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frightening in their magnitude.”’ That 
there are many problems to be solved cannot 
be doubted. It is not often emphasised that 
agriculture is the largest single industry in 
Great Britain. In 1931, the year of the last 
pre-war census, it will be found that the 
figures for the employment of men, and the 
value of the products, were as follows: 


Men Value 
Agriculture 1,194,000 £285,000,000 
Coal-mining 1,166,000 
Cotton 591,000 


248°000 + £179,000 000 


Wool and worsted 
Iron and steel £281 000,000 
Chemical Industries £194, 000,000 

Since the outbreak of war the value of 
products from the soil of Britain has in 
creased appreciably, representing something 
of the order of £600 millions. British agri- 
culture to-day is in a position to spend not 
only more than most industries, but when 
raw materials such as feeding stuffs and 
fertilisers can be imported, the rural popu- 
lation will buy on a bigger scale than ever 
hitherto. The Rt. Hon. Richard Law has 
estimated that the world needs something 
approaching 20 per cent more food than was 
grown before the war. The production of 
such things as meat, milk, fruit, and veget- 
ables must be increased by from 100 to 200 
per cent, as contrasted with pre-war figures. 
This involves more buying, and indeed more 
selling, by the primary producers. To meet 
the food needs of the peoples of the world 
there must be a vast expansion of agricul- 
ture and this will call for the application 
of the most advanced scientific and techni- 
cal methods. Here is an opportunity alike 
for the scientist, chemical engineer and the 
technician. 


Fertility and the Soil 
If soil is to maintain its fertility it is clear 
that it must be suitably fed. Generally 
speaking, nutrients are of two kinds: one 
for plant growth, carbon dioxide, arising 
from the atmosphere is absorbed through the 
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Fig.8. Another view 
of the K.C.P. Sulphu- 
ric Acid Plant, Show- 
ing the Serpentine 
Coolers and Tanks. 


leaf system, and water, derived from rainfall 
by absorption of the soil’s moisture by the 
roots. In addition, there are a number of 
chemical elements which are absorbed by the 
plant, e.g., nitrogen, phosphorus, potassium, 
calclum, magnesium, boron, manganese, iron 
and sulphur, and obviously, the regular re- 
placement of these is a necessity. None of 
the latter elements is needed in such quan 
tity as say carbon: yet some are required 
in sensible quantity, while the rest are 
needed in insignificant or trace amounts. 

It is clear that soils need what plants 
need. Most plants can grow and develop 
without soil, by allowing the roots to absorb 
by osmosis the nutrient constituents which 
are added and dissolved in water. In ordin- 
ary soi] cultivation the various nutrients are 
absorbed by the root systems from the soil, 
or from the soil and whatever may be intro- 
duced to it. 

Now the value of humus, the dark and 
complex product derived by the decomposi- 
tion of organic matter, resides in its ability 
to retain moisture and to afford certain phy- 
sical attributes to the soil. If soils are to 
promote growth they must retain moisture, 
and this is one of the essential functions of 
humus. Humus becomes depleted, just as 
the inorganic constituents of the soil become 
depleted. As the nutrients can only be ab- 
sorbed from the soil solution, it is obvious 
that a satisfactory humus content of the soil 
is a sine qua non of nutrient absorption. In 
view of the foregoing fundamental considera- 
tions, one cannot but deprecate the popular 
idea of the last four or five decades, of asso- 
ciating fertility almost exclusively with fer- 
tilisers and plant nutrients, without empha- 
sising adequately the necessity for humus. 
Nothing is calculated to render fertilisers s« 
ineffective as an absence of humus, which 
gives satisfactory qualities to the soil and at 
the same time retains, during dry periods, 
the moisture so necessary for bringing into 
solution the nutrient constituents which are 
absorbed by the root system, 
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On the other hand, one must deplore the 
equally mistaken attitude of one school of 
thought, which wages a fierce attack against 
soil scientists of wide experience and ortho. 
dox views, on the ground that they seek to 
disregard the value of humus and to rely 
almost wholly upon fertilisers, 

The foregoing subject has been very ade- 
quately treated by D. P. Hopkins.” 

A valuable contribution dealing with the 


enormous populations of minute living 
organisms which soils contain, through 


whose operations a profound effect upon the 
fertility of plants is exercised, was made by 
Dr. J. H. Quastrel,?* Director of the Agri- 
eultural Research Council, Unit of Soil 
Metabolism, in an interesting paper on 
‘Soil Metabolism.’’ In this paper Dr. 
Quastrel has suggested that soil should be 
considered from at least two viewpoints, (1) 
primarily as a medium for the growth of 
crops, all processes occurring within it being 
judged essentially from their importance in 
influencing crop production, and (2) as a 
complex biological system in which hosts of 
organisms are competing with each other, 
often for a_ limited supply of nutritional 
materials. These organisms exercise pro- 
found effects on each other’s development 
and chemical activities, and establish be- 
tween themselves a dynamic equilibrium 
which is for ever changing with every 
change in the physical and chemical environ- 
ment of the soil. In such equilibrium the 
plant plays an important part. The root 
cells form part of the complex cell system 
of the soil and the development of the plant 
becomes a function of the equilibrium con- 
ditions set up in the soil, 


Soil Microbiology 


The chemical aspect of soil microbiology 
has assumed increasing importance as the 
factors contributing to crop production have 
been disclosed. There is no aspect of soil 
microbiology without its bearing on _ the 
chemistry of the soil. In the transforma- 
tion that nitrogen undergoes in the soil, in 
the changes that affect sulphur, phosphorus, 
iron or manganese; in the breakdown of 
organic matter so essential for the develop- 
ment of the tilth or structure of the soil, 
the various transformations that convert a 
chaos of complex materials in the soil into 
something rather less complicated; the pro- 
duction of carbon dioxide—all these are the 
direct results of biological processes in the 
soil. 

Soil has extensive microbiological popu- 
lations, made up of a great number of species 
of bacteria and a genera of fungi, actino- 
mycetes, and algw, as well as of numerous 
families of protozoa, nematodes and other 
invertabrates. Some conception of the 
enormous population of micro-organisms it 
soil is provided by the fact that there may 
be as many as 5,000,000,000 bacteria per 
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gram of soil, corresponding to a weight of 
over 4 tons of bacterial substance per acre 
of soil. The numbers of bacteria fluctuate 
very greatly, depending on the availability 
of food supply, moisture, aeration condi- 
tions, temperature, hydrogen ion concentra- 
tion of the soil and other factors. It would 
be interesting to epitomise this most inter- 
esting contribution, but unfortunately space 
does not allow. The writer desires, how- 
ever, to refer readers to the paper itself as 
representing a most valuable contribution 
to this significant subject, 

In the second edition, just published, of 
‘* Calcium Superphosphate and Compound 
Fertilisers: Their Chemistry and Manufac- 
ture,’ the writer (with his colleague, Mr. 
Ogilvie), has urged the importance of silico- 
phosphate as a suitable new fertiliser that 
will give results equal to basic slag, and in- 
deed may be, in certain cases, used to re- 
place calcium superphosphate. In this 
connection it is interesting to read one 
result of the East African Industrial Re- 
search Board.*4 The occurence of rock 
phosphate in Uganda was known before 
the war, but it is only recently that the 
mines near Tororo have been exploited. This 
deposit resembles the Kola apatites of the 
U.S.S.R. 

Soda Calcining Process 


Following up-grading, it is found that the 
iron and alumina contents of the foregoing 
raw material are generally well above the 
limit regarded as satisfactory for treatment 
with sulphuric acid. Since soda ash from 
Lake Magadi is a local product, processes 
similar to that used for Rhenania phosphate 
in Germany have been tried, by which the 
basic form of phosphatic fertiliser is pro- 
duced. The soda calcining process de- 
veloped in the Board’s laboratories differs 
from both the original German and _ the 
recent British methods of producing silico- 
phosphate, in that silica is not a constitu- 
ent of the furnacing mix, though the charac- 
ter of the East African material is stated 
to be very similar, from practical aspects, 
to silicophosphate, 

The calcium superphosphate industry is 
being subsidised at the present time in 
respect of (a) sulphuric acid, and (b) phos- 
phate rock, otherwise it would be impossi- 
ble to continue business on a profitable 
basis. In certain quarters it was hoped 
that there would be a relaxation of control 
of fertilisers this year. The Board of 
Trade, however, through S. R. & O., 1946, 
No. 975, ‘‘ Supplies and Services (‘Transi- 
tional Powers)’’ has produced a much more 
comprehensive Order, revoking and enact- 
ing in consolidated form, with amendments, 
the Control of Fertilisers Orders Nos. 27, 29 
and 30, and prescribing maximum prices for 
such fertilisers as sulphate of ammonia, 
basic slag, compound fertilisers (N.P.K. 
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type), raw unground phosphate, crdinary 
calcium phosphate, muriate and sulphate 
of potash. 

Adjustments are made in maximum prices 
for phosphatic fertilisers, the effect being 
to reduce the level of maximum prices for 
compound fertilisers and to raise that for 
superphosphates. Provision is made to 
cover increased delivery costs. Maximum 
prices are prescribed for ‘‘ National Com- 
pound ”’ fertilisers and compounds contain- 
ing ammonium phosphate. The price of 
sulphate of ammonia has been advanced by 
the insignificant amount of ls. per ton; the 
price of calcium superphosphate has ad- 
vanced from £5 8s. 9d. per ton in 1945 to 
£5 16s. per ton for 18 per cent P,O, in 1946. 

The foregoing Order does not appear to 
confer any advantage on the product sul- 
phate of ammonia industry, although it is 
likely to render it possible for synthetic am- 
monia works to operate at a reasonably 
uniform rate of production throughout the 
year. The problem of storage was an acute 
one in their case, and now that the prac- 
tice is being repeated by which farmers and 
agricultural merchants are granted an early 
booking rebate, taking the export market 
into consideration, it would seem that there 
is something approaching a regular deinand 
for sulphate of ammonia. Unfortunately, 
the ammoniacal products of gas undertak- 
ings are produced in seasonal quantities, 
and thus the new Order is less advantageous 
in their ase. 

Three methods of manufacturing calcium 
superphosphate continuously, namely, the 
Broadfield, Nordengren and Mortiz-Stan- 
daert-Sturtevant, are being adopted to-day 
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1. Phosphate Feed Hopper; 2. Phosphate Feeder ; 
3. Mixer; 4. Den Platform or Roof; 5. Den Bowl; 
6. Den Worm Drive; 7. Excavator; 8. Excavator 
Driving Gear; 9. Den Concrete Foundations.; 10. Con- 
veyor to Store; 11. Acid Storage Tank 12. Acid 
Feeder; 13. Phosphate Feeder; 14. Fume Duct; 15. 
Retaining Panel for Wet Slurry; 16. Centre Mandrel ; 
17. Discharge Chute for Excavated Material. 


Fig. 9 references. See Opposite Page. 








in this country, and throughout the world. 
The last-named method has gained immense 
popularity during the last four years. Fig. 9 
shows that it comprises a volumetric phos- 
phate feeder (1 and 2), acid feeder (11 and 
12), double-paddle mixer (3), and den (5). 
The ground phosphate rock is introduced to 
the feeder by a double-worm conveyor (13). 
When the feed hopper (1) is full, the sur 
plus is returned by the bottom worm to the 
store and recirculated. A rotating hollow 
drum (2) measures the correct predeter- 
mined amount of phosphate and discharges 
it at each revolution into the mixer. The 
acid measurer is synchronised with the 
phosphate feeder and discharges at the same 
time into the mixer (3). This consists of a 
cast-iron trough, in which two shafts re- 
volve, carrying double-arm paddles and 
stirrers, which afford thorough incorpora- 
tion. The wet magma travels along the 
mixer and discharges directly into the den, 
immediately behind a vertical] sealing panel 
(15). The den comprises a steel casing, 
lined with about 6in. of concrete, and is 
rotated by a positive worm-ring and worm- 
drive at the base (6). A central cast-iron 
mandrel and cone (16) complete the internal 
construction. 


Fig. 10. The Container of a Granulating Plant. 











1I JANUARY 1947 THE CHEMICAL AGE 57 





























pS 
SS 











a. ? a. o © 
" 7 7 77.’ -, , a ie ‘ 
i VZA\ LZZN eFZZI \ SA was: 





Fig.9. The Moritz-Standaert Superphosphate Den. 
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Fig.11. The Modern Sturtevant Granulating Plant for N.P.K.{Fertilisers. 


The superphosphate builds up to a verti- 
cal wall between the central mandrel and 
the concrete lining, as the bowl revolves. 
The den bow] makes one revolution in about 
three hours, by which time the magma is 
hardened, and is ready to be cut out by the 
excavator (7). This is qa steel framework, 
mounted on a vertical shaft and driven 
through gearing from a motor (8). On this 
framework are a series of knives, which are 
set at the required spacing to give a con- 
tinuous cut of about half an inch on the 
surface of the superphosphate wall. These 
are adjustable, as wear occurs, ‘The 
material, when cut, gravitates to the bottom 
of the den and discharges to a conveyor (10), 
via a shoot (17), from which it passes to the 
store. 

The products of decomposition are with- 
drawn by a fan through a wooden duct (14), 
to pass through scrubber towers before dis- 
charge to the atmosphere. The complete 
unit works continuously, and needs the at- 
tention of only one man. The electric 
motors are all inter-locked, so that a failure 
of one of the units can arrest the operation 
of the whole plant, until the defect is recti- 
fied. Thus, costly breakages are avoided. 
The complete unit can be provided in 
capacities ranging from 5 to 25 tons per 
hour, which should cover all normal 
requirements. 

The granulation of calcium superphos- 
phate and N.P.K. fertilisers is proceeding 
apace. In the Sturtevant process the con- 
ditioner plays an important réle in the pro- 
duction of the correct size and form of 
granule. Water is atomised at a series of 


points in the conditioner (Fig. 10). The 
particle size of the granules is a function 
of the quantity of water added. Any tend- 
ency to form fines in the final product can 
be counteracted by increasing the rate of 


feed of water: conversely, any undue quan- 
tity of oversize can be avoided by reducing 
the rate of feed of water. A powerful light 
permits the operator to see what is occur- 
ring in the granulator, and he regulates the 
quantity of water atomised by ‘visual ob- 
servation of the particle size of the material 
passing through the conditioner. Fig. 1] 
is interesting, as showing one of the most 
modern granulating units, 

Triple superphosphate appears to be a 
fertiliser product of the future, and efforts 
are now being made to devise a really effec- 
tive continuously-operating unit of plant 
of a foolproof kind for the manufacture of 
this product, 


Titanium and Zirconium 


Along the east coast of Australia are dark 
red-brown sands rich in titanium and zir- 
conium minerals. Three-quarters of the 
world production of zirconium silicate, 
rutile and ilmenite now comes from these 
deposits.*° Some of the properties and uses 
of zirconium were mentioned in last year’s 
review, but its field of application is con- 
stantly being extended and it is now largely 
employed in sparking plugs and insulators, 
for insulating high temperature electric 
elements, as well as in the rubber and steel 
industries. In the vitreous enamel indus- 
try the value of zirconium as an opacifier 
has been well established, and it is no longer 
necessary to use tin oxide, nor indeed any 
other form of opacifier as a mill addition. 
Zirconium enamels improve in opacity with 
successive firing, and their gloss and re- 
flectance are of a very high order. 

Ilmenite is used extensively in the produc- 
tion of titanium oxide, and in the steel in- 
dustry. 

Rutile and other titanium compounds 
have been used as substitutes for mica with 
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such success that it is doubtful whether mica 
will again be used to its former extent.?° 
The dielectric constant of commercially 
pure titania, and as a fired ceramic body in 
which all the titania is present as rutile, is 
100 to 110 for frequencies from the power 
range through the very high radio frequen- 
cies, and this high constant persists into 
the infra-red range. Other forms of titania 
ceramics used for electrical purposes include 
those which contain titania other than as 
rutile, such as the titanates of the alkaline 
earths and those in which at least a small 
proportion of the titania is present in a 
reduced state. These substances are being 
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used to a rapidly increasing extent in radio, 
television amd communications, and certain 
properties of some of the titanates show 
promise of usefulness in other diversified 
fields. As an example, it has been known 
for some time that titanium dioxide exhibits 
photosensitive characteristics, i.e., the sur- 


face resistance drops precipitously when 
illuminated with visible light. Evidence 


exists that if the titania bodies are made 
thin enough, so as to be translucent, the 
effect is greatly enhanced, and response wp- 
pears to be instantaneous. Thus, possible 
economic substitutes for photo-electric cells, 
relays, etc., are indicated. 
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RECENT PROGRESS IN THE NITROGEN 
INDUSTRIES 


by E. B. MAXTED, D.Sc. 


T seems apposite, in connection with the 

present review, to preface this summary 
of recent papers and patents with a few re- 
marks on the essential difference between 
the present state of the nitrogen industry 
and that which existed when the first of 
these nitrogen reviews appeared in THE 
CHEMICAL AGE just after the first world war. 
Then, as now, the state of the industry was 
reviewed immediately after a period of ab- 
normal increase in the output of nitrogen 
products, particularly of nitric acid and 
of other nitrogen-containing chemicals used 
for the manufacture of explosives; but 
whereas the earlier period included the de. 
velopment of fundamental research on nitro- 
gen fixation—above all relating to the syn- 
thesis of ammonia—as well as on the cata- 
lytic oxidation of ammonia to nitric acid 
and on conditions for the production of 
highly concentrated nitric acid from oxides 
of nitrogen, the present state of the indus- 
try is one in which the technology of these 
processes has long since become more or 
less standardised. Consequently, in spite 
of the unprecedently large output of nitro- 
gen products during the recent war, rela- 
tively few inherently new manufacturing 
methods. have been described, at any rate 


in the published literature, particularly 
since this literature does .ot yet include 
much of the very large body of research 
work which has been carried out under 
security conditions both in Allied and in 
enemy countries. It may however be noted 
that considerable information on war-time 
industry in Germany has become available 
in the form of BIOS and similar official re- 
ports published by H.M. Stationery Office. 

Of the papers which describe war-time 
syuthetic plants, reference may _ be 
made to that by A. M. Miller and J. N. 
Junkins (Chem. and Met. Eng., 1942, 50, 
Nov., 119), which deals with the plant at 
Muscle Shoals operated under the Tennessee 
Valley Authority. The general operation 
of this installation, which was based on the 
old Muscle Shoals factory of the first world 
war, is described at considerable length, 
with special emphasis on the engineering 
side; and a flow sheet is given later (p, 152). 
The starting point for the synthesis gas is 
a semi-water gas, which is first scrubbed 
with water and then purified of hydro- 
gen sulphide by the Seaboard process. The 
next step consists in the catalytic conver- 
sion of the bulk of the carbon monoxide to 
dioxide by interaction with steam, the reac- 
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tion being carried out in two stages at, res- 
pectively, a higher and a lower temperature, 
In this way, more than 90 per cent of the 
monoxide is removed, with production of 
the corresponding amount of additional 
hydrogen. The carbon dioxide, which 
amounts to approximately 28 per cent of the 
gas, is absorbed by scrubbing with water at 
about 17 atm, pressure, the raising of the 
gas to this pressure constituting the first 
compression stage. About 50 per cent of 
the power required for pumping the water 
is recovered by means of a Pelton wheel. 
Carbon monoxide is then removed, in a fur- 
ther compression stage, by scrubbing with 
cold ammoniacal cuprous formate solution. 
The actual synthesis of ammonia is carried 
out at 350 atm. 


Natural Gas Process 


J. A. Lee (Chem. and Met. Eng., 1945, 
52, No. 12, 94) has described the utilisation 
of natural gas for the production of hydro- 
gen for synthctic ammonia. This source is 
of great interest, especially in the United 
States and other oil-producing countries, 
since the provision of the hydrogen repre- 
sents the major cost factor in ammonia 
manufacture. The natural gas, after being 
freed from sulphur compounds, is cracked 
in the presence of steam, with the produc- 
tion of hydrogen, carbon monoxide and car- 
bon dioxide. The nitrogen required for the 
synthesis gas is then added, as air, by the 
regulated partial combustion of the above 
gas, some of the residual methane being 
eliminated, in addition of course to a part 
of the carbon monoxide and, unavoidably, 
some also of the hydrogen. From this point 
the process follows the normal course, i.e., 
the remaining carbon monoxide is converted 
as far as possible into the dioxide and hydro- 
gen by cataiytic interaction with steam. 
The method used for the subsequent removal 
of carbon dioxide—by absorption with B- 
amino-ethanol, CH,(NH,).CH,OH, at 13 
atm.—should be noted. After removing the 
residual carbon monoxide at 140-150 atm., 
the gas is compressed to 260 atm. for the 
syuthesis of the ammonia, which is removed 
by liquefaction. 

A further process involving the produc- 
tion of a hydrogen-nitrogen mixture by 
hydrocarbon-cracking has been described by 
J. H. Shapleigh (U.S. Pat. 2,166,611); and 
details of the use of the low-temperature 
fractionation method of preparing a syn- 
thesis gas from coke-oven gas have been 
given by J. W. Napier in the course of a 
paper read at a joint meeting of the Chemi- 
cal Engineering Group of the Society of 
Chemical Industry and the Institution of 
Chemical Engineers during 1945. 

Finally, although the ordinary form of the 
two-stage steam-iron hydrogen process is not, 
in general, employed for the synthesis of am- 
monia, attention may be drawn to the possi- 
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bility of producing hydrogen at what is 
already a high pressure by the reaction of 
a metal with water at pressure sufficiently 
high to maintain the water in a liquid state 
at the high temperature required for the 
reaction. W. H. Marshall (U.S. Pat. 
2,182,747) has suggested the employment, 
in a process of this nature, of an ircn-copper 
alloy (or even iron alone), the decomposi- 
tion of the water being carried out at 230- 
370° at a pressure of 1000 to 10,000 lb. per 
sq. in. (70 to 700 atm.). 

Catalysts for the synthesis of ammonia have 
now become more or less standardised; but 
special conditions for the preparation of 
catalysts containing iron, potash, magnesia 
and silica have been claimed by G. W. 
Abbot (U.S. Pat. 2,276,679). In this pre- 
paration, finely divided iron is mixed with 
specified small quantities of magnesium and 
potassium salts and silica, and pelleted with 
an organic binder. The pellets are heated 
in an atmosphere of steam before use. 

A considerable amount of additional 
work on the mechanism of the synthesis of 
ammonia has been carried out by Russian 
chemists during the war. soe, F. 
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Usatschev (J. Phys. Chem. Russ., 1940, 
14, 1246) has published results which 
deal with the relative importance of 
adsorbed nitrogen and hydrogen. For 
instance, if uitrogen alone is first 
admitted to an iron-alumina ammonia- 


synthesis catalyst, no ammonia is formed 
immediately after the subsequent admission 
of a hydrogen-nitrogen mixture, whereas 
synthesis takes place without delay if the 
catalyst has been previously exposed to 
hydrogen. Work of this type has also been 
carried out by K. T. Koshenova and M. T. 
Kagan (J. Phys. Chem. Russ., 1940, 14, 
1250), who first passed a nitrogen-hydrogen 
mixture and observed the immediate cessa- 
tion of the synthesis as soon as nitrogen 
alone was passed. On the other hand, the 
synthesis coatinued for several minutes if the 
nitrogen-hydrogen mixture was followed by 
the passage of a mixture of hydrogen and 
steam. The effect of small quantities of 
alumina and potash in not only raising the 
activity of iron for the synthesis of ammo- 
nia but also in inhibiting the course of the 
reduction of iron oxide by ammonia-syn- 
thesis gas been studied by S. S. Latschinov 
(ibid., p. 1260), the reducibility of the cata- 
lyst being correlated with its subsequent 
activity. This paper also contains other 
data relating to the influence of the reduci- 
bility and of the degree of reduction. 


Other Aspects 


In addition to the above reference relat- 
ing to the synthesis of ammonia, several 
papers and patents dealing with ammonia 
generally may be noted. The storage and 
safe handling of liquid anhydrous ammonia 
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has been discussed by L. H. Brandt pa 
Industries, 1943, 53, 200) with special refer- 
ence to American tank-waggon practice. 
Another aspect of liquid ammonia is its use 
as a solvent in electrolytic cells. C. F. 
Silsby (U.S. Pat. 2,245,831) deals with im- 
provements in the electroly sis of sodium and 
potassium halides in this solvent, the migra- 
tion of the alkali metal out of the cathode 
section being suppressed by the interposi- 
tion of fresh electrolyte between the anode 
and the cathode. An unusual war-time use 
of liquid ammonia has been described by 
E. Kroch (J. Inst. Petroleum, 1945, 31, 213), 
who gives details of the employment of this 
as a fuel in motor vehicles in Belgium during 
periods of diesel-oil shortage. It is stated 
that ammonia possesses good anti-knock 
properties and that its use as a fuel pre- 
sented no difficulties. 

Certain improvemeuts in catalysts for the 
oxidation of ammonia to nitric acid have 


been proposed. Thus, F. E. Carter, 8S. L. 
Handforth, and W. E. Kirst (U.S. Pat. 


2,167,708) have suggested the addition of up 
to 20 per cent of copper or silver to plati- 
uum or platinum-rhodium catalysts; and 
gauzes consisting of platinum containing 
about 10 per cent each of palladium and of 


rhodium have been claimed by A. R. 
Powell (Brit. Pat. 570,071). The re- 
covery of platinum metal lost from the 


guuze or other form of the catalyst during 
its use for the oxidation has also received 
further attention. In general, the proposals 
(Baker & Co., and Hercules Powder Co., 
Brit. Pat. 542,330; G. M. Chastain, U.S. 
Pat. 2,226,113; F. Zimmermann, U.S. Pat. 
2,226,149) involve some form of metallic 
filter, which is preferably inserted at a 
stage in the plant before that at which the 
temperature is low enough for the conden- 
sation of nitrogen oxides or nitric acid; but 
M. R. Chaikin and A. F. Volkov (J. Appl. 
Chem. Russ, 1941, 14, “a state that part 
of the platinum lost by the gauze can be 
recovered even by settling. The starting- 
up of these oxidation plants and particu- 
larly the avoidance of losses of product 
during the preliminary starting period have 
been dealt with R. S. Richardson (U.S. 
Pat. 2,185,607), who recommends that the 
platinum gauze should be heated to reaction 
temperature by combustion gases before the 
passage of the ammonia is begun; and N. A. 
Laury and A. P. Beardsley (U. Ss. Pat. 
2,192,816) suggest an extension of this, or a 


similar, preheating treatment to the whole 
plant. 

Older Practices 
These improvements are _ alternatives 
to the usyal practice of starting the 


reaction by initially heating the gauze, for 
instance, by an inserted flame, during the 
passage ‘of the ammonia-air mixture used 
for the normal oxidation process. Other 
aspects of the reaction have also been con- 
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sidered. J. K. Dixon (U.S. Pat. 2,176,229) 
has suggested the insertion of gauzes of 
inert material before the platinum gauze in 
order to eliminate turbulence and irregular 
flow; and the control of the compressed air 
used in the oxidation has been discussed by 
D. G. Morrow (Trans. Amer, Inst. Chem. 
Eng., 1942, 38, 377). 

The general] kinetics of the oxidation of 
the primary product, nitric oxide, to nitro- 
gen peroxide have been discussed by 
I’. Perktold (Z. angew. Chem., 1942, 54, 
461; Chemie, 1942, 55, 243); and the question 
of the optimum oxygen concentration, lead- 
ing to a minimum time for the oxidation, 
has been examined by A. M. Murzin (J. 
Appl, Chem. Russ, 1944, 17, 307). M. J. 
Kalous (Brit. Pats, 569,687 and 565,728) 
claims various improvements in the absorp- 
tion of nitrogen oxides under pressure in 
stages using nitric acid of differing concen- 
trations, with appropriate variations in the 
absor ption temperature. In this connection, 
the somewhat earlier patents of I, Hechen- 


bleikner (U.S. Pat. 2,188,165) and of R. S$. 
Richardson (U.S, Pat. 2,135,733) may also 
be noted. 


Oxygen-Steam Mixture 


Finally, A. H. Manning (see Brit. Chem. 
Abstracts, B.1., 1943, 242) has described the 
operation of a plant of the type in which 
the ammonia is oxidised by an oxygen-steam 
mixture in place of ordinary air. Since the 
steam can be removed by condensation im- 
mediately after the gas has left the catalyst 
(before the oxidation of the relatively in- 
soluble nitric oxide to soluble nitrogen per- 
oxide has ocecurred to any great extent) 
and since very little diluent nitrogen is pre- 
sent, liquid nitrogen peroxide can be ob- 
tained directly for use in the manufacture 
of concentrated nitric acid by the enrich- 
ment process. Further details are contained 
in a patent of Bamag, Ltd., and A. H. Man- 
ning (Brit. Pat. 547,959). 

Nitric acid produced by the oxidation of 
ammonia has already been treated in the 
preceding section. Its concentration by the 
sulphuric acid method forms the subject 
of several further patents. R., F. Peterson 
and P. G. Wrightman (U.S, Pat. 2,201,621) 
have claimed a process in which hot acid 
vapours for the production of concentrated 
nitric acid from a mixture of sulphuric acid 
and dilute nitric acid flowing downwards 
through a concentrating tower are provided 
by allowing the liquid from the bottom of 
the tower to flow through a number of 


strongly heated film-evaporators. In a fur- 
ther patent (F. Carl, U.S. Pat. 2,139,721), 
hot sulphur trioxide is passed upwards 


through the tower under special conditions. 

The manufacture of nitrates by the action 
of nitric acid on alkali or alkaline earth 
chlorides is represented by a series of 
patents (H, A. Beekhuis, U.S. Pats. 
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2,185,579, 2,185,580, 2,261,329, 2,268,999, 
2,296, 762 and earlier patents). In general, 
in addition to the alkali nitrate, a gaseous 
mixture of nitrosyl chloride and chlorine is 
obtained. This mixture is separated by 
fractionation; and the nitrosyl chloride is 
oxidised to nitrogen peroxide and chlorine, 
the former of which can be used for the 
manufacture of more concentrated nitric 
acid for the treatment of further alkali 
chloride. 


Ammonium Salts 


Conditions for the preparation of ammo- 
nium nitrate have been further studied. 
D. A. Rogers and C. W. Brown (U.S. Pat. 
2,167,464) have proposed the use of the heat 
of neutralisation of nitric acid with ammo- 
nia for the evaporation of the _ solution. 
R. W. Cairns (U.S. Pat. 2,166,579) has 
described the production of dense free-flow- 
ing crystals of ammonium nitrate by the 
cooling of hot solutions of the salt to the 
transition point; and J. R, Adams and 
C. W. Whittaker (Ind. Eng. Chem., 1944, 
36, 1088) have studied the preparation of 
ammonium nitrate for agricultural use, with 
special reference to the avoidance of caking. 

A method for the reduction of potassium 
or sodium nitrate to nitrite by reduction with 
hydrogen in a tower in countercurrent to 
the molten nitrate, has been claimed by 
J. R. Bates (U.S. Pat. 2,294,374); and fur- 
ther methods for rendering alkali nitrites 
non-caking have also been described (L. A. 
Hall, U.S. Pat. 2,145,417; F. S. Chambers, 
U.S. Pats. 2,316,154 and 2,327,767). 

Ammonium nitrate has already been dealt 
with. In addition, several patents covering 
modifications in the manufacture of ammo- 
nium sulphate and of ammonium halides may 
be noted. G. A, Phillipson and R. Thomas 
& Co. (Brit. Pat. 557,924) have suggested the 
addition of sulphuric acid in an atomised 
state to a stream of gaseous ammonia, the 
resulting mixture being bubbled through 
dilute sulphurie acid. Large crystals of the 
sulphate are deposited, which can be freed 
from free acid by being washed with a little 
water in a centrifuge. The contro] of the 
nature and size of the crystals obtained 
during the evaporation of a sulphate solu- 
tion by adding small quantities of ferric, 
aluminium and magnesium salts has been 
described by R. G. Franklin, R. M. Roberts, 
and Imperial Chemical Industries, Ltd. 
(Brit. Pat. 549,641); and modifications in 
the recovery of ammonia from coke-oven gas 
by sulphuric acid scrubbing are treated in a 
specification of the Semet-Solvay Engineer- 
ing Corporation (Brit. Pat. 559,360), In 
earlier reports, many modifications in the 
preparation of ammonium sulphate by the 
interaction of calcium sulphate and ammo- 
nium carbonate have been reviewed. A 


further treatment of this type of process is 
contained in a paper by G. Claude (Compt. 
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rend., 1941, 213, 105) in which the diree 
use, as a fertiliser, of the calcium carbon. 
ate precipitated in the first stage of the 
process is suggested, since it contains not 
only lime but also considerable amounts of 
ammonium sulphate. Proposals are also 
made for the saving of some of the evapora. 
tion costs in later stages of the process by 
adding ammonia to the warm solution oj 
ammonium sulphate in such a way that 
crystals of the sulphate are caused to crys. 
tallise out. 

Special methods for the manufacture of 
ammonium chloride and sodium _ sulphite, 
which are afterwards separated, by virtue 
of their differing solubilities, by crystallis. 
ing out at different temperatures are dealt 
with by E. J. R. Cook (Canadian Chem, 
1945, 29, 221). The primary process involves 
the treatment of a sodium chloride solution 
with sulphur dioxide and ammonia; and the 
paper includes a description of suitable 
plant. W. Hirschkind (U.S. Pat. 2,132,513) 
specifies some improved conditions for 
making ammonium chloride from _ gaseous 
ammonia, gaseous hydrochloric acid and 
water, followed by cooling to precipitate the 
chloride. The ‘formation of ammonium 
chloride from separately heated streams of 
ammonia and hydrochloric acid gas passed 
into an unheated reaction chamber has also 
been dealt with by A. H. Maude (U.S. Pat. 
2,308,293); and the manufacture of acid am. 
monium fluoride from gaseous ammonia and 
hydrofluoric acid have been studied by A. R. 
Bozarth (U.S. Pat. 2,270,498). 


Hydrocyanic Acid 


T. N. Montgomery (Brit. Pats. 562,917 and 
564,094) has dealt with the production of 
hydrocyanic acid by the passage of nitric 
oxide and gaseous hydrocarbons over 4 
platinum catalyst; or, in place of pre-formed 
nitric oxide, the reaction may be carried 
out with ammonia and a regulated quantity 
of oxygen. Other methods of making hydro- 
gen cyanide are represented by the  non- 
catalytic reaction of nitric oxide and 4a 
hydrocarbon in the presence of steam or 4 
diluent gas at a high temperature (C. R. 
Harris, U.S. Pat. 2,184,062) and by a pro- 
cess involving the injection of ammonia and 
earbon monoxide, together with powdered 
lime containing thoria (R. T. Schraubstad- 
ter, U.S. Pat. 2,246,014) into a chamber at 
450°. Further methods of preparation in 
clude the dehydration of formamide with 
acetic anhydride (H. Dreyfus, R. W. Mon- 
erief, and H. QO. Williams, Brit. Pat. 
574,532) and with an alkyl phosphate cata 
lyst at about 550° (L. Fallows and E. V. 
Mellers, Brit. Pat. 574,473). 

Several papers and patents dealing with 
the manufacture of cyanates and thiocyan- 
ates have been published. H. R. Newmark 
and J. H. Pearson (U.S. Pat. 2,334,723) 
give conditions for the oxidation of alkali 
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evanides to cyanates by air at a high tem- 
perature; and Koray, Ltd., C. D. Moore, 
and J. Grayson (Brit. Pat. 567,216) have 
described the conversion of potassum thio- 
cyanate into cyanate by heating with zinc 
oxide, 

The preparation of ammonium thiocyanate 
from ammonium thiocarbamate is treated by 
L. L. Lento and D. W. Jayne (U.S. Pat. 
2,249,962) and by R. A. Mathes (U.S. Pat. 
2,179,943) . In the former process, oleic 
acid or ammonium oleate is used as a cata- 
lyst for the formation of ammonium thio- 
carbamate, from ammonia and carbon disul- 
phide, in aqeous alcoholic solution; and the 
conversion of this thiocarbamate to thiocyan- 
ate, with evolution of hydrogen sulphide, is 
then carried out by a distillation process by 
means of which the alcohol also is recovered. 
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In the latter process, the conversion of am- 
monium thiocarbamate to thiocyanate is 
effected by heating in a non-ionising organic 
solvent in which the thiocyanate is only very 
slightly soluble. A specification of W. H. 
Hill (U.S. Pat. 2,286,273) may also be noted. 
This refers to the use of anhydrous liquid 
ammonia under pressure for the manufac- 
ture of ammonium thiocyanate from carbon 
disulphide and ammonia. G. H. Foster and 
C. E. Funk (U.S, Pat. 2,293,031) claim a 
further method in which ammonium thio- 
cyanate is made, from ammonium sulphide, 
ammonia, sulphur and hydrocyanic acid, by 
a continuous process for details of which 
the original specification should be con- 
sulted. Finally, reference may be made to 
a@ review of recent developments in the field 
of thiocyanates by J. H. Clayton (Chem. 
and Ind., 1942, 420). 





THE BRITISH CHEMICAL INDUSTRY 
A CENTURY AGO* 


HE chemical industries occupied, rela- 

tively, a much less important position a 
hundred years ago than they do to-day. But 
they were already considerable; and their 
importance was increasing fast under the 
impetus given to them by the rising demand 
of other industries for materials which they 
supplied. For example, there was a very 
rapidly growing demand from the textile in- 
dustries for bleaching and dyeing materials : 
the glass industry and tanning industry were 
other important consumers of chemical pro- 
ducts; and, within the range of finishing 
industries which can be described as largely 
chemical, there was a rapidly advancing 
demand for soap and for paint, as well as 
for matches and many other products 
largely of chemical origin. 

The most important branches of the 
chemical industry proper were those en- 
gaged in the production of sulphuric acid 
and of alum, which itself required sulphuric 
acid as an ingredient. The manufacture of 
soda was also based on sulphuric acid; and 
sola was one of the main ingredients of 
soap. The other principal raw material of 
soda was common salt; and the mining and 
manufacture of this salt therefore also found 
its place among the branches of the chemical 
industries. 

Of the natural materials used in these in- 
dustries, sulphur was mainly imported, 
Sicily being the principal source of supply, 
though some sulphur was produced at home 
from iron pyrites or copper pyrites, as a by- 
product of the smelting of iron and copper. 
This, however, paid only when the price of 
imported sulphur was abnormally high; and 








* From Common Ground 's “ British Industry 100 years 
ago—Chemicals and Public Services’. Illustrations from 
photographs kindly supplied by Common Ground Ltd. 


usually the manufacturers preferred to im- 
port the material from the Sicilian mines, 
which were partly controlled by British 
companies. 

Salt, which was used in conjunction with 
sulphuric acid in making soda, was produced 
mainly from the Cheshire salt mines; but 
some came from mineral springs, as at 
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Fig. 1. A platinum * still,’’ for 
concentrating sulphuric acid. 
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Droitwich, and some, especially in Scotland, 
vas made by evaporation from sea water. 

Potash, an important ingredient in the 
making of soap, was mostly imported from 
America—especially from Canada—where it 
was produced from the ashes of trees of 
virgin forests which were being cleared for 
azricultural use, 

The main centres of the chemical manu- 
facturing industries a century ago were 
around Glasgow, Newcastle-on-Tyne, and 
Liverpool. They were usually carried on 


ma 





well outside towns, as they needed large 
amounts of ground and were, besides, both 
smelly and in many cases unhealthy, much 
difficulty being experienced in getting rid of 
waste gases evolved during the processes of 
manufacture and in disposing of waste pro- 
ducts. Soap manufacture was also carried 
on in these areas on a large scale, and also 
in London, Hull and Bristol. 

Scientific chemistry was making great 
advances and in consequence the processes 
of chemical manufacture were undergoing 
many important changes, In many cases 
older and newer methods of production 
existed side by side. Already, however, it 
had become evident that the basic processes 
could be carried on effectively only by large 
firms with considerable capital; and com- 
panies owning a number of related under- 
takings had already emerged, particularly 
in the Clyde area and in Lancashire and 
Cheshire. In these big firms the chemical 
laboratory had already come to be regarded 
as a necessary part of the equipment; but 
it was used rather for testing than for anv 
systematic research. The great chemical 
discoveries of the early nineteenth century 
and also their main applications were de- 
vised not in the laboratories of industrial 
establishments, but outside them by scientists 
not directly connected with industry. Most 
of the great names of chemistry—Priestley, 


Lavoisier, Dalton, Davy, Faraday, ete.— 
are not at this stage connected in any direct 
way with the chemical industries. 

The manufacture of medicinal drugs ad. 
vanced step by step with the advance of 
basic chemistry. The large-scale production 
of medicines was only in its infancy, though 
there were already * patent medicines ” 
advertised under fancy names, and, of 
course, the pharmacists obtained their in- 
gredients from the chemical manufacturers, 

Sulphur for the sulphuric acid process 


Kg 


Salt for soda manu- 
‘facture was produced 
mainly from the salt 
mines of Cheshire, 
one of which is 
shown here. 


jeer: 


was mostly got by mining, the chief source 
a century ago being the great sulphur mines 
in Sicily, from which it was brought to Great 
Britain in masses weighing about half-a-ton 
each. An alternative source of sulphur was 
the roasting of iron or copper pyrites, 
which have a high sulphur content; but 
though many works were equipped for ex. 
tracting the sulphur from pyrites, they used 
this process only when the price of imported 
sulphur was exceptionally high. Some 
‘acid ’’ was sold to the manufacturers in 
the state in which it left the ‘‘ chamber ”’ 
but for many purposes it needed to be 
further concentrated and this had to be done 
by heating it, but the difficulty here was 
that lead which would resist the corroding 
influence of the acid would not stand the 
heat required without melting. It was neces- 
sary to use some other material. for the con- 
tainers in which the acid was to be heated. 
Glass was often used for the purpose, but 
was very liable to break; and the more 
modern practice was to use platinum, which 
was very expensive and difficult to work. 
The platinum was made as thin as possible, 
and was built round with an iron casing; 
but even so the “ stills’’ used were very 
costly. Fig. 1 shows the kind of platinum 
‘‘ still’ used in concentrating the acid 
which was then packed in large glass ves- 
sels for sale to the consuming industries. 
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(Above) Fig. 3. A‘ balling furnace,’’ in which sulphate of soda was treated before 
being raked out into iron pans and wheeled away on trucks for further treatment. 


(Below) Fig.4. The soda was later placed in a cool atmosphere in pans of the 
type shown here and allowed to crystallise out. 
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One of the principal uses of sulphuric acid 
was in making soda, which was employed 
for a very wide variety of industrial as well 
as for household uses, It was needed, 
especially for soap making and for the 
bleaching of textiles, and also in the manu- 
facture of glass. The chief ingredients used 
in making soda were sulphuric acid and 
common salt. Salt, on the repeal of the 
salt duty in 1825, had _ replaced other 
materials which had previously been exten- 
sively used—especially ‘‘kelp’’ and ‘‘barilla,”’ 
two kinds of seaweed. The ‘‘kelp’’ process 
had employed large numbers of persons in 
Scotland, especially in the Highlands; but 
these had been mostly thrown out of work 
by the substitution of common salt from 
the mines. The first process in treating the 
salt was to cook it in a leaden pan placed 
in a reverberatory furnace—that is, one in 
which the heat was driven down on the pan 
from a low roof without actual contact of 
the fuel with the salt, and to let in sulphuric 
acid through a lead pipe. The acid liquefied 
the salt, and in the process the furnace gave 
off a large quantity of muriatic ( or hydro- 
chloric) acid gas, which used to be dis- 
charged into the air by the chemical factories 
from the very tall chimneys in order to 
mitigate its noxious effects. The more up- 
to-date factories, however, were already 
using 2 better method of disposal, by pour- 
ing the gas into towers filled with coke and 
kept wet with streams of water trickling 
through the coke. This converted the gas 
into an acid, which could then be sold to 
manufacturers for a variety of uses. 


Treatment of the Soda 


The removal of the hydrochloric acid left 
sulphate of soda, which needed further treat- 
ment. It was mixed with chalk or lime 
and coal and placed in a “ balling furnace.’’ 
While in the furnace it was stirred with a 
rake, and when heated sufficiently was 
removed by the rake on to an iron pan and 
wheeled away on trucks for further treat- 
ment (Fig. 3). 

The “ ball-soda,’’ as it left the furnace, 
consisted mainly of two substances—car- 
bonate of soda and sulphate of calcium, and 
it was next necessary to remove the second 
of these. This was done by putting the 
ball-soda into a tank with water, so that 
the soda dissolved and the solution could 
be drawn off at the bottom. The liquor thus 
procured was transferred to an evaporating 
furnace, and heat was applied to the surface. 
This removed the water, leaving the soda 
in the comparatively impure form of “ soda- 
ash ’’ or *‘ soda-salt ’’ in which form it was 
extensively sold to manufacturers. For other 
uses, however, the soda had to be crystal- 
lised. This involved ‘dissolving it again in 
water, allowing it to settle, and then boiling 
it. After this it was placed in a cool atmos- 
phere in large pans of the kind seen in Fig. 4, 
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and was allowed to crystallise. The crys. 
tals were then broken away and packed in 
barrels for the market. 

Alum, ordinarily a compound of sulphuric 
acid, clay and potash, is sometimes found 
and mined in a natural state: alum-mining 
was carried on in Yorkshire, near Witby, 
and, more extensively, in Scotland, where 
there were big mines near Glasgow and 
Paisley. In the Hurlet mines, near Paisley, 
mining for alum was carried on in connec- 
tion with coal and limestone mining, the 
alum being got largely from pits from which 
the coal had already been removed. The 
alum-bearing strata, having been exposed to 
air by the removal of the coal, had crumbled, 
so was easily worked. The material was 
taken from the mines and placed in large 
‘‘ steeps,’’ in which it was covered with 
water impregnated with sulphate of iron and 
alumina. The saline matter then passed 
into the water. 


Prolonged Processes 


The next process was to heat the liquid 
thus produced in order to evaporate most of 
the water, leaving a concentrated solution, 
which was then poured off and left to cool. 
Fig. 6 shows the boilers in which this pro- 
cess of evaporation was carried out. The 
subsequent cooling process occupied as much 
as a fortnight. Sticks called ‘‘riders,’’ were 
placed in the coolers, and on these the sul- 
phate of iron which was still contained in 
the solution crystallised, forming the sub- 
stance known as “‘ copperas,’’ which was re- 
moved and sold to dyers and colour-makers. 
There followed a further process of evapora- 
tion, in which potash was added, in order to 
crystallise the alum. 

There were somewhat different processes 
from those described when alum was pro- 
duced by synthetic means. The alum pro- 
duced from Cornish clay or synthetically was 
often crystallised in tall tanks into large 
cylindrical masses. The tanks were made so 
as to take to pieces when the crystallisation 
was complete, leaving the alum in the form 
of a pillar made up of crystals. 

Soap-makers a century ago used tallow 
which came chiefly from Russia. The soda 
was produced from common salt, which had 
largely replaced the ‘‘ kelp’’ alkali, made 
from seaweed. The first process of soap- 
making was the production of “* lye,”’ by re- 
moving the acid from the rough carbonate 
of soda bought from the chemical works. 
This ‘‘ lye ’’ was then mixed with the tallow, 
and was boiled. The tallow absorbed the 
alkah from the lye, which was poured off by 
a pump. Fresh lye was then added, and 
the process was repeated a number of times 
until the soap was made. 

The soap was then poured off into frames 
of wood or of cast-iron, made so as to take 
te pieces. The soap in the frames was left 
to cool; and then the frames were removed, 
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(Above) Fig. 6. The primitive boiler in 
which was carried out the process of 
evaporating alum. 


(Below) Fig.7. Soap making. 
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“An earty retert-howese of the kind weed in gas-making. Each side of thé 


retort-house had a series of arched recesses forming ovens or furnaces, about eight 
or ten feet high. 


leaving the soap standing in a large lump. 
This was next cut with wires, by hand, first 


horizontally and then, in a special frame, 
vertically, so as to make it into the ‘‘bars”’ 
in which common soap was sold Other 
soaps were made in different ways. Soft 


soap, for example, was made with potash in- 
stead of soda and often with oil instead of 
tallow, or with a mixture of oii and tallow. 
The potash was imported, mainly from 
Canada or the United States. ~~ Fancy ”’ 
toilet soaps were usually made by remelting 
ordinary ‘‘ bar’’ soap and adding perfumes 
or special ingredients. The ordinary “ bar ”’ 
soaps were ‘white,’”” ‘‘ yeliow’’ or 
‘‘ mottled.”’ ‘‘ Yellow ’’ was the cheapest. 
‘* White ’’ was made from specially selected 


tallow. ** Mottled ’’ was made by sprinkling 
a special “‘lye’’ near the final stage of 
boiling. But the essential processes were 


the same in all cases. 

The making of candles was carried out, a 
century ago, either as a hand-process in 
small workshops or in factories with the aid 
of complicated machines. The more expen- 
sive candles were made of wax or spermaceti, 
and not of tallow; but the processes were 
much the same. Cheaper still were ‘‘ rush- 
lights,’ which were largely used by the poor, 
the wick being made of rushes instead of 
cotton. ‘‘ Rush-lights *’ were made simply 
by dipping the rushes in liquefied tallow, and 
were not shaped, as candles were. 

The chemist, in 1846 was the maker of 
medicinal drugs. Technically a ‘‘chemist’’ 
dispensed medicines, whereas a “ druggist ”’ 
sold them ready-made; but the callings were 
often combined. An “* apothecary ’’ belonged 
to a superior calling, for he prescribed as 


well as dispensed. There were great differ- 
ences in the extent to which chemists pre 
pared their own chemical preprations, or 
bought them from the chemical manufac- 
turers. In Fig. 5 a chemist is shown with 
pestles and mortars in the foreground, for 
preparing ingredients of drugs, and the cop- 
per ‘‘ alembic,’’ or ‘‘ still,”’ in the back. 
ground, with retorts, etc., and the circular 
furnace on the left for boiling or melting 
substances. 

A hundred years ago, what are now called 

‘ public utility ’’ services were in a very 
rudimentary stage of development. The 
most advanced was the supply of water, 
which was already in some places (and had 
been for long past) in the hands of munici- 
pal bodies, but elsewhere was _ being 
developed by water companies. Water was 
still chiefly derived from rivers or from. wells. 
Artesian wells were in common use; but 
especially in London the level of the under- 
ground water had sunk, so that the well 
were no longer strictly ‘‘ artesian,’’ but had 
to be pumped up from some distance below 
the surface. London also derived a large 
part of its supply of water directly from the 
Thames. The famous engine for raising 
Thames water by tidal action was first in- 
stalled in 1582; and this method, as shown 
in Vig. 10, remained in use until 1822. th 
wheels being installed beneath the arches o 
old London Bridge. In 1822 they were re 
moved, when new London Bridge was built. 

Coai- -gas had begun to be used for illum 
nation on a considerable scale, the first ga 
companies dating from early in the nineteent) 
century. Murdoch, the engineer who worked 


with James Watt on the development of th 
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(Left) Fig. 8. The 
making of candles 
was carried out with 
the aid of compli- 
= N cated machinery, 
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(Left) Fig. 10. 
London drew a large 
part of its water 
Supply a hundred 
years ago direct 
from the Thames. 
The water works 
illustrated were in- 
stalled beneath the 
arches of the old 
London Bridége. 
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steam-engine, had made the first practicable 
gas-lighting apparatus in 1792, and the first 
large-scale application had been the gas- 
lighting of Boulton and Watt’s Soho foundry 
a few years later. Murdoch made the first 
gas-holder, or “‘ gasometer,’’ on a small scale; 
and by the 1840’s large ‘‘ casometers *’ had 
become a familiar feature of the urban land- 
scape. By the late ‘forties, about 600,000 
tons of coal were being consumed annually 
in making gas. There was at first much 
opposition to laying of gas mains in streets, 

Gas-making processes were somewhat pri- 
mitive. Gas-coke fetched only a low price, not 
yet having been developed as a domestic fuel: 
and there was great difficulty in disposing of 
the tar, until the chemical discoveries of the 
second half of the nineteenth century created 
new outlets for it and for other by-products 
of gas manufacture. Gas producers required 
a coal which would yield both a good supply 
of gas and a marketable residue in the form 
of coke. Other by-products, such as ammonia 
and tar, were of less commercial importance 
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a century ago than they are now, though 
they were already of some account. The 
first process in making gas was to separate 
the carburetted hydrogen from the body of 
the coal, which was left behind by the pro- 
cess in the form of gas-coke. This was done, 
at the first stage, by distilling the coal in 
highly-heated vessels secluded from the 
access of air. Each side of the retort-house 
(Fig. 11) had a series of arched recesses 
forming ovens or furnaces about eight or ten 
fect high. A number of empty iron con- 
tainers, *‘ retorts,’’ were placed in these ovens 
empty and made red hot by fires lighted under 
them. Coal was then shovelled into the re- 
torts, which were closed and made air-tight 
with cement. The retorts were then cooked 
for five hours, fresh fuel being added every 
hour. The gases having been drawn away, 
the retorts were emptied, and the coke in 
them cooled with water. Much of the coke 
was used in the gasworks as fuel for the 
retort-house: the surplus was sold in the 
market mainly for use in other industries. 





Chemistry Conégress 


International Meeting 


HE eleventh International Congress of 

Pure and Applied Chemistry, which was 
arranged to be held in 1941, in London, and 
then was postponed by the war, has now 
been planned to take place this year. It 
will be held in London from July 17-24 and 
will follow the centenary celebrations of the 
Chemical Society on July 15-17. 

The preliminary announcement issued by 
the hon. organiser, Mr. Francis J. Griffin. 
56 Victoria Street, London, S.W.1, indicates 
that the Congress will be divided into the 
following 13 sections: Inorganic and Geo- 
chemistry; Physical chemistry; Organic 
chemistry; Biochemistry; Chemistry in re- 
lation to agriculture and applied botany: 
Chemistry in relation to applied zoology and 
veterinary science; Chemistry in relation to 
food and nutrition; Chemistry in relation to 
medicine and therapeutics; Chemistry in 
relation to fuel, power and transport; Chem- 
istry in relation to natural and artificial tex- 
tiles; Chemistry in relation to plastics, glass 
and ceramics; Chemistry in relation to 
metals; Chemical engineering, 

The provisional programme is as follows : 

July 16, 6 p.m., Registration of members 
and delegates at Congress headquarters; 
9.30 p.m., Informal reception of delegates 
and members. 

July 17, 10.30 a.m., Opening ceremony by 
the president of the Congress at Central 
Hall, Westminster; 1 p.m., Luncheon; 2.30 
p-m., Congress lectures; 9 p.m., Reception 
of delegates and members. 

July 18, 9 a.m.-12.30 p.m., Meetings of 


to be held in London 


sections; 12.45 p.m., Luncheon by the 
Society of Chemical Industry; 2.30 p.m., 
Meeting of sections and Congress lecture; 
9 p.m., Visit to theatre, 

July 19, 9 a.m.-12.30 p.m., Meetings of 
sections; 2.30 p.m., Motor-coach tour of the 
City of London; 8 p.m., Congress dinner, 
buffet and dance. 

July 20, A series of day excursiors to 
places of interest near London, 

July 21, 9 a.m.-12.30 p.m., Meetings of 
sections; 2.30-5.30 p.m., Congress lectures; 
9 p.m., Reception by the Royal Society. 

July 22, 9 a.m.-12.30 p.m., Meetings of 
sections; 12.45 p.m., Luncheon by Imperial 
Chemical Industries; Ladies’ luncheon; 
2.30 p.m., Motor-coach tours; 9 p.m., Re- 
ception by Royal Institute of Chemistry. 

July 23, 9 a.m.-12.30 p.m., Meetings of 
sections; 2 p.m.-6 p.m., Tour of London 
museums and exhibitions; 7.30 p.m., Gala 
banquet. 

July 24, 10.30 a.m., Closing session of the 
Congress; Lecture by the President of the 
Royal Society, Central Hall, Westminster. 





North American Cyanamid, Ltd., has con. 
cluded an agreement with the Canadian 
Government to acquire the war-built Welland 
Chemical Works, in the townships of Thorold 
and Stamford. The plant produces am- 
monium nitrate fertiliser and other chemical 
products, and will continue under the 
management that has had charge of its opera- 
tions for the Government. 
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ENZYME CRYSTALLISATION 


by PROFESSOR J. B. SUMNER* 


HE year 1926 is notable in the history 

of science because it witnessed the pre- 
paration in pure form of the first hormone, 
the first vitamin and the first enzyme. These 
were, respectively, insulin, crystallised by 
Abol; vitamin B,, or thiamine, crystallised 
by Janson and Donath; and the enzyme 
urease, crystallised by Sumner. 

Hormones, vitamins and enzymes occur in 
all living things. The hormones can be de- 
fined as chemical messengers; some are pro- 
teins, while others are steroids and one is 
an amino acid. Vitamins are always rela- 
tively simple substances and may be alcohols, 
aminos, organic phosphates, etc. 


Enzymes are the tools of the cell. They 
cause chemical reactions to go on. They 


bring about digestion, fermentation, respira- 
tion, fertilisation, growth and, in fact, nearly 
every chemical process involved in_ the 
phenomenon which we call life. The muscle 
cell is known to contain 60 different enzymes 
and probably contains many more which 
await discovery. Yeast cells doubtless con- 
tain a much greater assortment of enzymes 
than muscle cells, since yeast possesses a 
greater number of functions to perform. 


The Oxidases 


While all enzymes thus far isolated have 
been found to be proteins, one class of en- 
zymes, the oxidases, which bring about cell 
oxidations and produce energy and heat, has 
been found to consist of compound proteins. 
Here a protein is attached to a coenzyme. 
The coenzyme has a relatively simple struc- 
ture derived from and closely related to a 
vitamin. From this it has developed that 
the animal eats vitamins in order to produce 
coenzymes. 

Pure enzymes form microscopic crystals 
which nearly always belong to either the iso- 
metric or to the hexagonal system. Most 
enzymes in the solid state are colourless, but 
some are yellow and others are brown. 
Catalase, isolated from beef liver by Sumner 
and Dounce in 1937, is brown. With a few 
exceptions all enzymes are destroyed by 
boiling. Enzymes that are out of place are 
dangerous to life. Thus, the venom of 
poisonous snakes, bees, wasps and scorpions 
is nothing more than a mixture of many en- 
zymes and when introduced into the body 
these enzymes destroy tissues with which 
they come in contact. 


The reason why the isolation of enzymes in 
pure form was so long delayed is because 


* Professor of Biochemistry at Cornell University : 
awarded 1946 Nobel Prize for his work on the crystall- 
isability of enzymes. 





enzymes occur in plants, animals and micro- 
organisms in minute amounts, because en- 
zymes are usually very unstable and because 
enzymes are colloids, or glue-like substances, 
whose physical properties require a special 
type of treatment. 

The isolation of urease by Sumner was the 
first instance of success after nearly 100 years 
of effort to obtain an enzyme in pure form 
and to find out what it was chemically. In 
Germany the noted chemist Richard Will- 
statter and his staff carried out an immense 
amount of work in attempts to isolate en- 
zymes, but without success. The claim of 
Sumner of having isolated urease was bitterly 
contested by members of the Willstitter 
school, but finally admitted to be true some 
ten years later. During this interval Pro- 
fessor Sumner made two trips to Sweden for 
the purpose of obtaining additional evidence 
supporting his claim. In 1929 he worked in 
the laboratory of Professor Hans von Euler 
at Stockholme Hégshule and in 1937 he car- 
ried on experiments at Upsala in the labora- 
tory of Professor The Svedberg. 

Researches in other laboratories furnished 
powerful support for the isolation of urease. 
Dr. John Northrop of the Rockefeller Insti- 
tute was able to crystallise pepsin in 1930, 
and shortly afterward Northrop and Kunitz 
crystallised trypsin and chymotrypsin. In 
Sweden Professor Theorell crystallised the 
yellow enzyme of Warburg. Recently he has 
crystallised peroxidase. To date nearly thirty 
enzymes have been obtained in pure condi- 
tion by various scientists and today nobody 
hesitates to accept the pioneer work of 
Sumner. The importance of enzymes has 
now been fully realised and many problems 
in biology are being solved through a study 
of individual enzymes and those chemical re- 
actions which they either hasten or initiate. 
One definition of life is: ‘‘ A proper and 
orderly functioning of enzymes.’’ 





LACTIC CASEIN PRICES 


The Director of Sundry Materials, Board 
of Trade, 10, Old Jewry, London, E.C.2, 
announces that the selling prices of lactic 
casein, distributed through the agency of 
the Lactic Casein Importers’ Association, 
Ltd., 23 St. Swithin’s Lane, E.C.4, are: 


One ton Under 

Mesh and over one ton 
90 £240 £245 
60 £235 £240 
30 £235 £246 
Soluble £245 £250 
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PROGRESS IN DRUGS & FINE CHEMICALS 


by G. COLMAN GREEN, B.Sc., F.R.I.C., A.M.I.Chem.E. 


\ the autumn of 1946 the centenary of 

inhalation anesthesia was celebrated. 
The idea of producing a state of insensitivity 
to pain dates back to beyond 1846; but it 
was during this year that, out of the 
fashionable ‘‘ animal magnetism ’’ seances 
and the ‘‘ ether frolics ’’ which obscured and 
discredited genuine scientific progress, there 
came the greatest blessing conferred on 
suffering mankind. It was fundamentally 
from the ‘“‘ pneumatic chemistry’’ of Bed- 
does and the studies of gases and respira- 
tion by the immortal Lavoisier, Priestley 
and Humphrey Davy that the great advance 
of 1846 may be said to have flowed. 

For the greater part of the century com- 
mencing with 1946 the original inhalation 
anesthetics—ether, chloroform and nitrous 
oxide—were unchallenged. Nitrous oxide 
was relegated to use in minor surgical pro- 
cedures: but the relative merits of chloro- 
form and ether were hotly debated during 
the whole period. Progress, however, was 
substantial in techniques of administration 
and in studies of the anzwsthetic process. 


Modern Innovations 


In the more recent years of the century 
have been introduced ethyl chloride for 
short operations and vinyl ether which re- 
sembles it in its anesthetic applications; 
ethylene—which has been superseded by 
cyclopropane; cyclopropane, which is of 
specia] value in upper abdominal and intra- 
thoracic surgery; and trichlorethylene, the 
most recent reception of which has been 
cautious. These have all challenged but not 
yet ousted chloroform and ether from their 
position. 

In the last decades of the century under 
discussion, especially on the European Con- 
tinent, attention has been concentrated on 
the injection anesthetics of the barbiturate 
and cocaine classes. Of the former ‘‘evipan’”’ 
eee eg was the first to be intro- 

uced but it has been extensively replaced 
by ‘‘ thiopentone ’’ (pentothal). The bar- 
bituric acid group of drugs finds its main 
function in induction of anesthesia an in- 
halation anesthetic being superimposed. 
Pentothal, formerly a monopoly of a con- 
tinental firm, is now made in Britain by 
three different processes which produce the 
drug in chemically indistinguishable form. 
Nevertheless it is claimed that there are 
slight pharmacological differences between 


the products from each of the _ three 
processes. 
Within recent months a new thiobarbi- 


turate has been introduced in Britain. It 
is called ‘‘ Kemithal’’ a synonym for the 


sodium salt of 5-A*-cyclohexenyl-5-ally1-2- 
thiobarbituric acid :— 





cO- NH 


of CS 


‘\ 
cHcH.cHy CO steer NH. 


‘* Kemithal ’’ is a pale yellow, hygroscopic 
powder readily soluble in water and with a 
pH of 10.6 in 10 per cent solution. Developed 
in an attempt to find an ultra-short-acting 
barbiturate with a higher safety factor than 
existing intravenous anesthetics, it is almost 
entirely metabolised in the body. It may be 
used with inhalation anesthetics or by itself 
for short or prolonged anesthesia. For the 
latter 0.5 to 1.5 grams of sodium ‘‘Kemithal” 
are used for induction with further doses of 
0.2 grams if required. 

Carrington and Raventos (Lancet, 1946) 
consider that sodium ‘‘ Kemithal ”’ is half as 
potent as thiopentone soluble and slightly 
less active than hexobarbitone soluble. In 
duration the three drugs hardly differ; iu 
doses sufficient for anesthesia the respira- 
tory volume is depressed less with ‘‘ Kemi- 
thal’’ than with thiopentone. The ratio 
of concentrations in the blood producing 
arrest of respiratory movement and _ pro- 
ducing full surgical anesthesia is greater 
with ‘‘ Kemithal’’ than with thiopentone 
which suggests less danger of respiratory 
arrest with the former than with the latter. 


Pure Curare Alkaloid 


The past year has seen the full introduc- 
tion into the armamentarium of _ the 
anesthetist of a pure curare alkaloid, 
d-turbocurarine chloride, for the purpose of 
an adjunct to anesthesia by the use of which 
relaxation of the abdominal muscles of the 
patient may be obtained. An extract from 
species of plants indigenous to South 
America has long been used as an arrow 
poison by natives offering the _ special 
advantage of paralysing wounded animals 
in the hunt, The name ‘‘ curare ’’ was given 
to a mixture of alkaloids, identified as such 
by Claude Bernard in 1865, from these plant 
species, 

The effect of drugs with curarising action 
is to paralyse the skeletal muscles by block- 
ing the nerve impulse at the myoneural junc- 
tion. The mode of action is believed to be 
that the drug neutralises the acetylcholine 
reaction probably by preventing the effector 
substance in voluntary muscle reacting to 
the chemical mediator, acetyl-choline. 
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Because of the extreme toxicity of curare 
the study of it pharmacologically was much 
delayed, and it was not until 1934 that Cole 
(Lencet, 1934.3., 457) introduced it for the 
purpose of control of tetanus convulsions. 
Much later a new use for the active drug 
was found for the control of convulsions in 
electro-convulsive therapy in mental treat- 
ment, 

In 1935 H. King, at the National Institute 
for Medical Research isolated the charac- 
teristic alkaloid from the mixture of bases 
in curare and called it d-tubecurarine 
chloride. (J. Chem, Soc., 1381 (1935); 
Chem-Ind., 1935, 54, 739; Nature, 1935, 125, 
469; etc.). The structure assigned was :— 
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. (CHa), ORs OR, 
2 N+ 
HX H>-CHrK -O . 
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RO CHs-CH H, 
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(A) d-tubocurarine chloride 
R,—=CH,; R.=H; of R, and R,, one 
is H and the other is CH, 

(B) d-chondocurarine chloride 
R,=CH,; R.=H; of R, and R,, one is 
H and the other is CH,, but in an 
arrangement which is the reverse of 
(A). 


An American Preparation 


In 1940 there was cautiously introduced in 
North America a curare preparation con- 
taining the desirable constituents of curare 
which possessed a substantially pure curaris- 
ing action characterised by the paralysis of 
the skeletal muscles—the intercostal and 
diaphragm muscles being the last to be 
affected. The preparation was called 
‘‘ Intocostrin’’ and its activity was due 
almost entirely to its d-tubocurarine con- 
tent which amounted to about half the total 
alkaloids present. It was first employed in 
psychiatry to control the convulsions and 
minimise risk of injury (fractures) occur- 
ring in convulsive therapy. Later it was in- 
troduced to obtain complete muscular relaxa- 
tion in anesthesia by Griffith and Johnson 
in 1944 (J. Amer. Med. Ass., 1945, 127, 642; 
Anesthesiology, 1942, 3, 418; 1944, 5, 166). 
Intocostrin is prepared from the desiccated 
curare extracted from the bark and stems 
of Chondodendron tomentosum, (J. Amer. 
Pharm, Ass., 1946, 7, 34). This is extracted 
with alcohol, evaporated to dryness and a 
sterile solution made at pH 4.6-4.8 which is 
adjusted to a standard potency of 20 units 
per ce., the unit being equivalent to 0.15 
mg. d-tubocurarine chloride. The final solu- 
tion has sodium chloride (0.45 per cent) and 
chlorbutanol (0.05 per cent) added, is steril- 


CHEMICAL AGE 73 


ised by filtration, and has a final pH of 
4.6-4.8. 

Following the use of the pure alkaloid, 
d-tubocurarine chloride, as a muscle relaxant 
by Kellaway (Lancet, 1945, 2, 186) it has 
been made available in this country as an 
injection during the past twelve months. 
The drug was originally introduced as 
‘* eurarine chloride ’’ but to avoid confusion 
in nomenclature it has now been re-named 
‘‘d-tubocurarine chloride’ (Trevan, Lancet, 
1946, 2, 361). 


Confusion About Origin 


There has been some confusion about the 
precise origin of the curarising drugs largely 
on account of the fact that earlier isolations 
and characterisations were performed on 
museum specimens and from the fact that 
the drugs fall into three groups of alka- 
loids, two of which occur in calabash and in 
tubo curare whilst the third group occurs in 
the seeds of the species Erythrina., 

Dutcher (J. Amer. Chem, Soc., 1946, 68, 
41)) has prepared d-tubocurarine chloride 
from curare extracted from an authentic 
specimen of Chondodendrum tomentosum, 
Ruiz and Paron (N.O. Menispermacez). 
The curare, the concentrated aqueous ex- 
tract from stems and bark, was a thick 
brownish paste with a licorice-like aroma 
and an intensely bitter taste. To preserve 
it in storage it was converted to a drv 
powder by vacuum drying and milling. The 
active quaternary ammonium base was ex- 
tracted with 1 per cent tartaric acid and the 
solution treated with basic lead acetate. The 
lead-free solution was made alkaline with 
sodium bicarbonate and extracted with 
chloroform and ether successively to remove 
the unrequired (mainly tertiary) bases. The 


aqueous solution was acidified and the 
d-tuboecurarine obtained as reineckate or 
picrate. 


From the tertiary bases separated from 
d-tubocurarine chloride was obtained a 
heretofore unknown alkaloid d-chondocurine 
which, when its nitrogen atoms were 
methylated, gave a quaternary base d-chon- 
docurarine. This latter base is represented 
by formula (B) above. Its importance lies 
in the fact that it is nearly three times as 
powerful physiologically as d-tubocurarine. 

In doses sufficient to give muscular relaxa- 
tion the respiratory muscles may _ be 
paralysed so that d-tubocurarine must be 
used with great caution. The effects of the 
drug are transient due to rapid destruction 
in the liver and to rapid excretion by the 
kidneys, ‘* Intocostrin ’’ and d-tubocurarine 
chloride may be used to advantage with 
cyclopropane, nitrous oxide, ethylene or 
sodium pentothal anesthesia in the lightest 
plane; but Langton Hewer (Br. Med. Bull., 
1946, 4, 110) considers that it should be 
used only with the greatest caution with 
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ether which exerts some of the curare effects, 
and, therefore, in such circumstances, a re- 
duced dose of the curare alkaloid is indi- 
cated. In therapeutic dosage d-tubocurarine 
has an insignificant effect on the central 
nervous system so that it is neither an 
anesthetic nor an analgesic. That this 
is the case in practice has been confirmed by 
Kellgren et al. (Brit, Med. J., 1946, 898). 
Attention continues to be directed to- 
wards the development of analgesic sub- 
stances which are effective as such and yet 
are free from the undesirable side-effects of 
morphine. In the last year or two only one 
synthetic substance can be said to have 
found a place in therapeutics and that is 
pethidine (‘‘demerol’’ in America) a 
synonym for the ethyl ester of 4-phenyl-1- 
methylpiperidine-4-carboxyliec acid. ‘See 
structural formula below). Pethidine has 
achieved a monograph in the 7th Addendum 
(1944) to the British Pharmacopeia (1932) 
and because it is a drug of addiction it has 
been scheduled as a Dangerous Drug. It 
has, therefore, not succeeded in ousting mor- 
phine since freedom from side-effects has 
not been attained. It has, however, the dis. 
tinctive feature of being valuable in the relief 
of pain where spasm of smooth muscle is in- 
volved, and it has been recommended for 
use in obstetrics, The development of 
pethidine to its present status was referred 
to by the author in earlier annual reviews. 


CHa 
N 
N-CH3 
CH CHs 
eK {i per Ste 
A \% of \o% 
Pethidine Isopethidine 


Macdonald et alia (Brit. J. Pharmacol., 
1946, 1, 4) report having examined a series 
of pethidine derivatives prepared according 
to the methods described by Bergel et alia 
(J. Chem. Soc., 1944). No claims are made 
that analgesic drugs of importance have been 
discovered with the possible exception iso- 
pethidine (i.e., the 4-phenyl isomer) ; but the 
correlation of analgesic effect with chemical] 
constitution within this series is regarded as 
being important. The findings of these 
workers supports the theory of Schumann, 
announced in 1944, that the phenyl-piperi- 
dine structure is essential for analgesic 
activity. In assessing analgesic activitv in 
this series the hot-plate method was used, 
the plate being held at a surface tempera- 
ture of 55°C. Analgesia is considered to 
have been obtained when a mouse to which 
the drug has been administered on being 
placed on the plate fails to exhibit the 
obvious hind leg movement which indicates 
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discomfort within 30 seconds. From a con- 
sideration of their findings regarding the 
correlation of analgesie effect and chemical 
structure within this series some speculations 
have been made regarding certain aspects of 
the analgesic action of morphine. These 
speculations are summarised as follows :— 
(1) The hydroaromatic ring in morphine 
which carries the secondary alcohol group 
and the double bond is replaceable by an 
open chain consisting of a 4-carboxyl 
group, a 4-acyl group or a 4-hydroxyacy] 
group. For maximum analgesic activity 
the optimum chain length should be four 
carbon atoms. 


CH3 


CH, 


on? On 


Morphine 


(2) Analgesic activity is not greatly 
affected by the change of the phenyl group 
in the pethidine from the 4- to the 3- 
position; but the ethyl ester is specific. 
The pharmacological action of the pethi- 
dine series is, as usual, associated with 
the laevo-form. 

(3) There is a serious loss of analgesic 
activity if the piperidine ring in the 
pethidine series is opened; but the activity 
may be restored to some extent by an addi- 
tional phenyl group. 

(4) Shape and fit of the synthetic 
analgesic molecule as a whole is more im- 
portant in obtaining analgesic activity 
than any precise duplication of any one 
fraction of the morphine molecule, The 
more nearly the molecule of the synthetic 
analgesic approaches the general shape of 
the morphine molecule the more likely it 
is to be a good analgesic, 

Dodds (Br. Med. Bull., 1946, 4, 88) has 
summarised the position of the analgesic 
drug #-hydroxy-a : B-diphenylethylamine 


OH NH» 


f 








B-hydroxy - o&-diphenylethylamine 


which has been found to be effective in 
the relief of pain associated with nerve- 
pressure,—for example, where carcinoma- 
tous growths press on nerves. He con- 
siders that this drug is not yet suitable for 
use in clinical medicine at present, 
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Scott & Chen, (J. Pharmacol, 1946, 87, 
63) state that 1 :1-diphenyl-1-(dimethyla- 
minoisopropyl)-butanone-2 has a marked 
analgesic action in rats, dogs and man. ‘They 
claim that it is at least equal in analgesic 
power to morphine and several times more 
potent than demerol (pethidine). It is also 
mildly antispasmodic. ‘Tolerance does not 
seem to develop in dogs and side-effects in 
man are reported to be negligible. Further 
information regarding clinical trials of this 
drug will be awaited with interest. Barltrop 
(J. Chem, Soc., 1946, 958) describes the 
synthesis of substances modelled on struc- 
tures implicit in the morphine molecule. The 
publication of pharmacological results are 
awaited for assessment, 


War-Time Developments 


The past year has seen the release of a 
considerable amount of information regard- 
ing drugs developed during the years of war, 
The information was necessarily withheld for 
security reasons until recently. Of parti- 
cular interest is the drug known as BAL 
(i.e., British Anti-Lewisite) and the new 
antimalarial drugs. 

BAL has already been reviewed by the 
writer (see THE CHEMICAL AGE 17/8/46, p. 
195) and the facts already reported will be 
only briefly recapitulated here. BAL was 
developed from studies directed towards 
finding an antidote to the effect of the arseni- 
cal war gas, Lewisite. Its applications 
appear to be wider, since the group of drugs 
evolved, of which BAL is the most efficient, 
have therapeutic value in arsenic intoxica- 
tion whatever the source of the arsenic. A 
frequent source of arsenic poisoning is in the 
treatment of trypanosome infections such as 
syphilis when organic arsenicals are used. 

It was first necessary to elucidate the mode 
of action of arsenic poisoning. Indeed, this 
had been proceeding steadily during the 
inter-war years and took on a new urgency 
in the early months of the last war. It had 
become quite clear that arsenic acted 
through inhibition of enzyme systems and 
that the pyruvate-oxidase enzyme was 
especially sensitive. The pyruvate-oxidase 
enzyme system of pigeon brain was especi- 
ally suitable as a ‘‘ measuring-stick ’* for 
the assessment of possible antidotes to the 
arsenicals which inhibited the enzyme, since 
it was highly sensitive to arsenic poisoning 
when respiring in air in Ringer’s phosphate 
solution at pH 7.3 and at 38°C. 

In general it was found that dithiols were 
able to form stable ring systems with arsenic 
which were more stable than the complex 
formed between arsenic and the tissue sub- 
stances, Moreover, the characteristics of 
the suitable dithiols when in combination 
with arsenic were such that tissue-tixed 
arsenic preferentially combined with them 
and in such combination were readily ex- 
creted from the system. The most success- 
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ful drug was found to be BAL—British Anti- 
Lewisite, dithioglycerol or 2 :3-dimercapto- 
propanol,—a dithiol which is able to form a 
stable ring system with arsenic so that, on 
injection, the arsenic partitions itself be- 
tween the tissues and the drug, but in 
favour of the latter. The ring system is 
stable at pH 8.0-8.5, 


R.AsO +R’ .CHSH S—CHR’ 
| RAs | +H,0. 
R”.CHSH \ s—CHR’ 


The classical method of producing dithiols 
is that of Carius (Ann, der Chem., 122. 71; 
124, 221) in which a chlorhydrin is heated 
with an excess of potassium hydrosulphide 
in alcoholic solution, the yields being poor. 
According to Pratt, Peters, Stocken and 
Thompson (B.P. 579 ,971) improved yields 
are obtained when the process depends upon 
a reaction between alkali hydrosulphides 
and compounds of the general formula 


R—CH—R’ 


p.4 

In which R is H, alkyl or analkyl; and R’ 
is—CX(R,), or-C(R,).CX(R.) where X 
denotes halogen. 

The method depends upon the known re- 
action R.Br.4+ NaSH =~ R.SH+NaBr. But 
since 2 NaSH =~ Na.S+H.S conditions must 
exist such as a low temperature or a closed 
system at a higher temperature in order to 
prevent ‘the dissociation of NaSH. The 
reaction is, therefore, carried out at room 
temperature for several days, or at 30-50° C. 
under pressure of hydrogen sulphide for 
30-72 hours. 

2 :3-dimercaptopropanel or BAL is pre- 
pared by allowing 2 :3-dibromo propanol and 
an alcoholic solution of sodium hydrosul- 
phide to stand for a week. Salt is precipi- 
tated on acidifying, is filtered off and 
alcohol and water removed by distillation 
under reduced pressure. The dithiol is ex- 
tracted with chloroform, the solvent removed 
and the residue distilled at low pressure. 
BAL is obtained at 65 per cent theoretical 
yield; M.P. 77°C.; B.P. 95°C. /1.0 mm, 


Non-Toxic Effects 


McCance and Widdowson (Nature, 1946, 
157, 837) found BAL essentially non-toxic to 
man and paid particular attention to the 
excretion of heavy metals other than arsenic, 
which are present in the body, during treat- 
ment. They found that the drug increased 
the excretion of copper twenty times; of zinc 
about five times; of iron not at _ all. 
McDonald (Nature, 1946, 157, 837) applied 
these findings to sheep suffering from exces- 
sive retention of copper which leads to toxic 
jaundice. Administration of BAL-Intrav (a 
solution of the O-glucoside or dithioglycerol) 
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led to the excretion of copper at the rate of 
thirty times normal. 

Parallel with the study of the action of 
dithiols on arsenic-protein complexes by 
Peters and his co-workers Wormall (Bio- 
chem. J., 1946, 40, xlvi) has studied the 
action of mustard gas (M.G.) on the tissue 
proteins. He confirms that M.G. reacts 
readily with serum proteins, nucleoprotein, 
kerateine and collagen under physiological 
conditions to give complexes from which it 
cannot be recovered by long extraction with 
ethanol, acetone or other solvents. Wormall 
found that using radio-active sulphur (S*), 
the iodine-titratable thiol of the protein was 
reduced after treatment with M.G., but this 
accounted for only a small part of the re- 
acted substances; also there was no exten- 
sive reaction with amino groups; but there 
was a rapid reaction between mustard gas 
sulphone and protein amino groups. About 
23 molecules of mustard gas were found to 
combine with one molecule protein assuming 
a mean molecular weight of serum proteins 
of 100,000. 

Using radio-active sulphur injected into 
rabbits at the rate of 5 mg. mustard gas per 
kilo body weight, Wormall found diffusion 
from the blood stream to be very rapid. 
M.G. accumulated in the highest concentra- 
tions in excretory organs such as kidney lung 
and liver and it was not extractable from 
the tissues of these organs by the normal 
M.G. solvents. It was presumed, therefore, 
to be fixed in the tissues as a protein-com- 
plex resembling the experimental type des- 
cribed above. 


Wormall’s Tests 


Wormall also carried out serological tests 
with mustard gas—and mustard gas sul- 
phone-amino acid compounds in order to 
obtain information on the immunologically 
active groups of M.G.—and M.G.-sulphone 
protein antigens. Complete inhibition of 
the precipitin reaction between M.G.-sul- 
phone-proteins and antisera to sulphone- 
proteins were inhibited by ‘“‘ sulphone- 
glycine’? (A) and ‘“ sulphone-alanine ’’ but 
it was only partial with ‘‘ M.G.-glycine ”’ 
(B). 

/ CH,—CH, \, 

O.S < \N.CH,.COOH (A) 
\ CH,—CH, 


fe CRs 
Ss 
.CH,—CH,- 


which demonstrates the very marked differ- 
ence between mustard gas and mustard gas 
sulphone on proteins. It would seem that 
the reaction of mustard-gas-sulphone with 
proteins is largely concerned with free amino 
acids according to the reaction; 
R.NH, + 0.8 (CH,CH,Cl)? > 
R.N.(CH,CH,)S0,4+2 HCl. 
Since the manuscript of this 


‘S N.CH,.COOH —_(B) 


(NOTE: 
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Review was prepared the work on mustard 
gas has been published in extenso in a series 
of monographs. See Biochem, J., 1946, 
40, p. 734 et seq.) 

The organic arsenicals still remain of 
supreme therapeutic importance and in 
studies of the metabolism of phenylarsenious 
and phenylarsenic acids it is desirable to 
effect quantitative separation between tri- 
and penta-valent arsenic. Sodium ethylxan- 
thate is effective for the separation of simple 
arsenic compounds, but fails to distinguish 
between the phenyl derivatives. Crawford 
and Levy (Biochem, J. 1946, 40, 455) found 
BAL to be unsatisfactory; but they found 
another dithiol, ethane-1 :2-dithiol, in carbon 
tetrachloride to be satisfactory for separat- 
ing the phenyl derivatives of tri-and penta- 
valent arsenic. 





London Wages Dispute 
Sequel to New Agreement 


OME unrest in the fine chemicals industry 

in the London area is reported this week 
to have resulted from the terms of a wage 
agreement recently concluded by the Drug 
and Fine Chemical Trades Joint Committee, 
consisting of the Association of Chemical and 
Allied Employers and the Drug and Fine 
Chemical Manufacturers’ Association and the 
negotiating body for London workers, com- 
prising the Transport and General Workers’ 
Union, the National Union of General and 
Municipal Workers and the National Union 
of Distributive and Allied Workers. By the 
terms of this agreement a ‘‘ London differen- 
tial ’’ was established granting to adult male 
workers in the London area (within 15 miles 
of Charing Cross) a wage increase of 1d. per 
hour 4s. per week) and to women and juniors 
4d. per hour. 

It is claimed by the workers that by the 
terms of this agreement employers  con- 
cerned. were empowered to include in the 
new basic rate any additionat weekly pay- 
ments freely granted in the past, and it is 
stated that a few manufacturers have done 
this on the first pay day in January, when 
the new rate took effect. Strong dissatis 
faction was reported to prevail in one cr 
two quarters of the industry in London this 
week, but threats of sit-down strikes had 
not been implemented. The Chemical 
Workers’ Union, formerly the negotiating 
body for these workers, is to call a meeting 
on January 18 or 19 with a view, it ts 
understood, to having the operation of the 
new agreement—to the detriment of some 
existing privileges—submitted to arbitration. 





Large salt deposits have been discovered 
in Jutland during petroleum drilling opera- 
tions. 
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METALLURGICAL ADVANCES 


by A. G. AREND 


LTHOUGH the year 1946 has perhaps 
A not seen entirely fresh basic scientific 
attainments such as those associated with 
uranium in 1945, industrial progress has 
been made in the metallurgical industries 
generally in almost all directions. What has 
been termed Atomic Year 1, may not readily 
find a successor of equivalent importance for 
some time, although every effort is being 
made to expand nuclear researches and turn 
them to account for industrial service con- 
ditions. A number of societies have been 
engaged on correlating the indexes of scien- 
tific literature, with a view to saving the 
time of research workers, and firms interested 
in the development of fresh processes. While 
this is very valuable in indicating the trend 
which previous work has taken, it is 
frequently very remote from actual practical 
application. The student is reminded when 
searching abstracts, and particularly those 
of extraction methods, that details of some 
metals have been given very freely, whereas 
others have been confined to a certain 
secrecy. 

For example, practically all particulars 
have been given of the different stages in 
extracting, smelting, and refining (including 
electro-refining) of copper, lead, zinc, gold 
and silver, while iron and steel processes are 
described in the most minute detail. The 
same cannot be said of aluminium, tin, 
nickel, cobalt, and a number of the ferro- 
alloys and rarer metals, although elaborate 
information is available on their uses and 
industrial possibilities. With aluminium, 
magnesium, and most of the ferro-alloys, the 
electro-thermal processes are of @ more or 
less direct order, and privacy more relates 
to means of acquiring the maximum extrac- 
tion with minimum current consumption, but 
the others, when recovered from ores of a 
complex nature, offer many hazards. In 
this connection, one patent agent remarked 
that it was doubtful if more than somewhere 
in the region of 10 per cent of proposed 
extraction processes were ever put into use, 
which indicates the need for care in study- 
ing ‘‘claims’’ which have been nut forward 
in this literature. 


Extended Uses for Metals 


Methods which have, however, enjoyed 
successful practical implementation during 
1946 are seen in the link-up of alumino- 
thermy, or ‘‘thermit’’ process, with modern 
casting, using the selected waxes and low- 
melting point alloys as introduced in 1945. 
This means that besides being enabled to 
rapidly turn out a cast part without sub- 
sequent dressing, etc., repairs can be directly 


made on existing plant without the need for 
dismantling. 

Magnesium, which is now in_ greater 
supply than demand since the war stopped, 
has been turned to a unique use in con- 
nection with pipe-lines, where, in the 
capacity of an anode, a cast magnesium 
cylinder provides ‘* cathodic ’’’ protection. 
Where zinc was previously tried for this 
purpose it tended to polarise gradually as 
time went on, besides only giving a driving 
voltage of from 0.4 to 0.5 volts against iron, 
and was only of academic interest. Mag- 
nesium, on the other hand, shews no 
corresponding polarisation, and possesses a 
driving voltage against the iron pipe of 1.0 
volt. The use of springs at temperatures up 
to a red heat was a thing unknown in the 
past, but to-day specialised metals have 
made it possible for the good spring proper- 
ties to be retained, and which it is expected 
will be put into service for different fabri- 
cating processes. One composition used for 
this purpose comprises a steel with 12 per 
cent chromium, 8 per cent nickel, and 1 per 
cent beryllium, and which besides possessing 
high-temperature oxidation, may be age- 
hardened at some 1350°F. 


Thorium 
Thorium, of which an account recently 
appeared regarding modern _ extraction 


methods, is to-day used for increasing the 
life of electrical resistance alloys, where it 
is added at various smal] quantities, up to 
2 per cent, to the familiar 80 per cent nickel, 
20 per cent chromium composition. Beyond 
2 per cent of thorium, the useful span of life 
could be still further extended, but the meta] 
was difficult to work, and was not persevered 
with. At 2000°F. the life of the alloy could 
be increased five or six-fold, and a measure 
of this will be gathered from the following 
percentages. Wire with 0.02 per cent 
thorium at 1920°F. shewed a 75 hour life, 
with 0.1 per cent, 140 hours, with 1 per 
cent, 325 hours, and with 2 per cent, 400 
hours, which reveals that if the thorium 
itself could be obtained more economically, 
it would enjoy extended uses for various 
industrial and domestic appliances. Special- 
ised additions to aluminium are seen in the 
inclusion of lithium to render sheets stiff, 
and beryllium to make the metal harder and 
more wear-resistant, and which latter is like- 
wise used to improve the properties of 
nickel. For the more exacting heat-treatment 
of steel, lithium is to-day vaporised within 
the furnace in sufficient quantity to absorb 
all water vapour and oxygen, so that an 
entirely neutral protective atmosphere is 
assured. 
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The advent of the jet engine and internal 


combustion turbine generally has made more . 


demands on high-temperature alloys than on 
almost any other industrial project, with the 
exception of mechanically-operated hearths; 
in fact, successful designing of these more 
depends on selection of the proper materials 
than on any other feature. Columbium 1s 
considered to be one of the best metals for 
this purpose, but like tantalum, is limite. 
to some extent because of price restrictions. 

Some of the latest high-grade stainless 
steels containing molybdenum can function 
with precision at 1500°F. and a stress or 
pressure of up to 15,000 lb. per square inch. 
Whereas formerly little more than about 100 
hours of service could be obtained before 
some form of breakdown occurred, under the 
same conditions, some 9000 hours of service 
can to-day be enjoyed. During 1946, some 
divergence of opinion existed as to whether 
the cobalt and nickel base alloys, or the iron 
base alloys, were best suited for this work. 

One of the former types used comprised 
from 40 to 50 per cent nickel, 20 to 30 per 
cent cobalt, 15 to 30 per cent chromium, 5 
to 15 per cent iron, and 1 to 4 per cent 
titanium. Another consisted of 65 per cent 
cobalt, 30 per cent chromium, and 5 per 
cent molybdenum, while tungsten-bearing 
Stellites were also introduced. A third type 
consisted of 75 per cent nickel, 14 per cent 
chromium, 6 per cent iron, 3 per cent 
titanium, and 0.6 per cent aluminium. Of 
the steels, those containing either 18 per 
cent chromium, and 8 per cent nickel, 
or 19 per cent chromium and 9 per 
cent nickel, with varying additions of 
tungsten and molybdenum, are mainly pre- 
ferred. The decision which to use is largely 
dependent upon what fabrication and weld- 
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ing will be necessary. The major problem 
with any of these is the dimensional stability 
at high temperatures, and _ load-bearing 
strength, but which has not vet been solved 
by any one alloy in particular. At the 
moment, those of the cobalt-base types are 
perhaps ideal from the dimensional stability 
standpoint, but are not so strong, whereas 
the specia] steels possess ideal strength at 
high temperatures, but are not so stable 
dimensionably. Much attention has also 
been devoted to alternative compositions of 
alloy steels containing 25 per cent nickel, 
16 per cent chromium, and 6 per cent molyb- 
denum. ‘These are claimed to be up to 3 
times as strong as the stainless steels at 
1500°F. while the stress required to produce 
a given rate of creep approximates to more 
than twice that of the latter. 

Thus it remains to be seen what fresh 
improvements will accrue in 1947 in correl- 
ating the information so far gathered, so 
that turbo-superchargers, gas turbines, and 
jet engines, will be enabled to produce the 
maximum output for lengthy periods, with- 
out deterioration. The less vulnerable parts 
of these mechanisms are made of grey iron, 
but which is also turned out of the highest 
grades. 

In the steel] industry, researches are stil] 
proceeding in attempts at automatic control 
of the process, and although fraught with 
many practical difficulties, these indicate 
that what for long was regarded as a highly 
skilled operation, may yet be carried out 
without the need for human aid. Various 
forms of improved instruments introduced 
prior to 1946 showed means of acquiring 
composition results almost immediately, such 
as the spectrograph, Spekker, or ramifica- 
tions of the polarograph, but these could not 
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deal with the molten metal. In the latest 
‘‘X’’-ray technique, however, a beam is shot 
through the mass without interference, using 
proto-tubes of the multiplier types, and 
with the assistance of selected vibration and 
acoustic changes, which are enormously 
amplified, are thought capable of accounting 
for the ‘‘pipe’’ carbon content, and contro! 
of other constituents, as a continuous cycle. 
Other improvements of a constructional 
order are with a view to expediting any 
expansion of modern plants which are fed 
directly with raw iron from the blast furnace, 
by the arrangement of rail tracks and con- 
veyors to meet the immediate needs of mixer 
and open hearths. Attempts at obviating 
the use of the chimney (a distinctive land- 
mark in most steel districts) have not so 
far succeeded. ‘These were carried out on 
the large scale by substituting a fresh 
exhaust system with automatic regulation, 
and utilising all waste heat, but this had 
to be dismantled, and the chimneys re- 
erected. 


7 
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Tilting open-hearth furnaces simplify slag 
removal where much raw iron has to be 
handled directly, dolomite fettling machines 
are now more popular, and the recovery of 
phosphate slag is sometimes dispensed with, 
where the steel is made more economically 
from pig-iron containing only 0.15 per cent 
of phosphorus. MRevolving grate producers 
with utilisation of all waste hot water from 
the surrounding jackets for welfare depart- 
ment baths, is another innovation. Valves 
and gas lines are arranged to provide the 
proper combustible gas of known calorific 
value to furnaces automatically, although 
this is obtained from three sources, namely, 
the producers, the coke ovens, and blast- 
furnaces. 

Although relatively little information 
comes to hand, it is known that Swedish 
metallurgists are improving on the direct 
electric smelting of iron ores containing 
sulphur. In one instance in this country, 
a housing site is being erected on a dump 
containing burnt pyrites, which, because 


S 


S 
3 
Q 
































Fig.2. Metals used in the construction of the modern jet engine include: 1. Grey 


iron. 
steel. 
tubes. 9. A.G.M. tubes. 


2. 28% chrome steel. 3. 25/20 chrome-nickel steel. 
5. Carbon steel. 6. Chrome-molybdenum steel. 


4. 18/8 chrome-nickel 
7. Special steel. 8. Nickel 


In other arrangements, cobalt-chrome, nickel-chrome, 


and tungsten Stellite alloys are used, with or without additions of molybdenum, and 
titanium. 








some sulphur still remains, is considered 
worthless. Although induction heating 
made great progress during the war, the 
costs were sometimes considered somewhat 
heavy, and although applied to the shrinking. 
on of certain parts, has been competed with 
by more judicious use of a controlled gas 
and air mixture. For example, wheel tyres 
can have a diameter enlarged by 0.08 inch 
by the consumption of 32 feet of gas per foot 
of tyre diameter, in from 12 to 15 minutes, 
according to the size of the tyre. This 
makes it difficult for the electrical method 
to compete with it, in view of the costs of 
the outfit, and existing current prices. 


Hardness of Sheet Metal 

In other directions, recent developments in 
atomic or nuclea researches have attracted 
attention to the defects in determining the 
hardness of sheet metal, since on the one 
hand, the surface is either indented, or 
alternatively, scratched. The fact that the 
interior has its structure crushed or impaired 
by this treatment has only to-day been fully 
appreciated, but the true meaning of hard- 
ness still remains a mystery. It is recognised 
that those who understand all features of 
how mechanical obstruction to the slipping 
of planes intensifies distortion, will hold an 
appreciable lead over competitor firms in the 
matter of rolling practice. Accordingly, fresh 
instruments are still required to gather a 
really true criterion. In wet processes, ex- 
ceedingly aqueous solutions, which formerly 
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were thrown out as so much waste, have 
their metal values extracted by passage 
through selected synthetic resins. 

This has now been further amplified by 
the use of modern refrigeration methods so 
as rapidly to solidify the surplus liquid 
matter, since the salts are thereby left in 
solution. The number of B.Th.U’s required 
is a mere fraction of that necessary by 
evaporation, and is sometimes not more than 
one-eighth, which frequently more than 
justifies the otherwise more expensive 
refrigerating installation. Specific gravities 
of solutions were not readily determined 
automatically until this past year, when 
advantage was taken of a simple principle. 
By applying the same vacuum to two legs of 
an instrument, one of which contains water, 
and the other connected to the sample, the 
difference in height caused by the suction 
gives a result, but it is not known if this 
instrument has as yet been placed on the 
market. In the laboratory, efforts have been 
made to revive a much earlier suggestion to 
substitute black enamelled basins for the 
traditional white porcelain basins. Unless 
the chemist has good eyes, and good light, 
minute particles of white precipitates are 
liable to escape observation. 

The latest enamel compositions have not 
been divulged, but those in use comprise 3 
per cent cobalt oxide, 2 per cent manganese 
oxide, and 2 per cent of brown chromate of 
iron, which gives a glazed surface impervious 
to attack from the vast majority of solutions. 
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SOME RECENT WORK IN COLLOID 
SCIENCE 


by W. H. BANKS, Ph.D. 


ONTINUING the accurate studies on 
Saline potentials (reported here last 
year), L. A. Wood (J.A.C.S., 1946, 432) re- 
aflirms the clarity of the Helmholtz descrip- 
tion of electro-kinetic effects in terms of the 
concept of a moment of the electrical dcuble 
layer. This concept is more fuadamertal 
than the ¢ potential. Jn streaming pctential 
measurements, what is really measured is a 


moment given by y7Ek/p, (7 = viscosity, 
E = potential gradient p = _ pressure 
gradient, k = average specific conductance), 


It is only possible to deduce ¢ potentials 
from measurements of streaming potentals 
({ = — moment x 477/ Dielectric Constant) 
if one makes a number of assumptions addi- 
tional to taking the value for the dielectric 
constant of the bulk solution as that in the 
region of the double layer. 

If the tube radius is small then the ap- 
proximate formula for streaming potential 
(derived from Poseuilles law of flow) breaks 
down and it is shown that the moment bears 
a relation to tube radius (a) of the form 


A 
nEk/p = moment - — and this is illus- 
a 


trated by the data of Bull and Gortner on 
powdered quartz membranes. 


Measurements on Water 


The same author (J.A.C.S., 1946, 437) 
measures the streaming potentials for the 
pure water/vitreous silica system. Forty- 
eight measurements on water (k = 0.2 — 
0.4 mhos x 10-*) show variations larger 
than experimental error. ¢ generally falls 
and one sample of water changed from 
— 200 m.V. to — 177 m.V. in six days. A 
value in this region is consistant with a 
value extrapolated from the data on KCl 
solutions previously reported by this author 
and Grinnell Jones. The time changes are 
probably due to swelling of the silica by 
water. The outcome of all this accurate 
work is to show that, contrary to past mea- 
surements, the ¢ potential of KCl/water sys- 
tems do not pass through a maximum with 
increasing concentration, In this connec- 
tion the measurements of A.-J. Rutgers and 
M. De Smet (Trans. Farad. Soc., 1945, 758) 
are important. These authors calculate the 
¢ potential of a number of solutions from 
electro endosmotic measurements made in a 
number of capillary tubes covering a 2.5 fold 
range of size. 

For electrolytes with uni-valent cations 
the ¢ — log C curves are all of the same 
character except for HNO, and KOH. For 
these latter the glass wall behaves in some 


respects as a H+ electrode. For divalent 
cations the glass behaves as a perfect cation 
electrode (linear ¢ — log C curves with a 
slope of 25 to 26 m.V.). 

It is well known that a liquid drop falls 
faster in a liquid than a corresponding solid 
sphere because the drag at the surface in 
the latter case is dissipated by induced 
motion in the liquid drop. A, Frunkin and 
B. Levish discuss the modifications brought 
about if drops of mercury move in solutions 
of electrolytes (Acta Phys., U.S.S.R., 1946, 


xxi, 193). A moving mercury drop will 
tend to accumulate ions at its rear end. 


These ions modify the interfacial tension so 
as to prevent the induced motion, thereby 
reducing the motion of the drop and tending 
to make it move as slowly as a solid sphere. 
In general, the unequal distribution of ions 
will tend to be evened up by conduction 
through the surrounding electrolyte. These 
considerations are of importance to the de- 
velopment of polarography, and the classical 
treatment of Ilkovic in which a growing mer- 
cury drop is regarded as doing'so radially 
(i.e., like an expanding balloon) is, of 
course, incorrect on account of these sur- 
face eddy movements. The eddy motions 
can, according to these authors, give rise to 
additional maxima in polarographic curves. 
Dealing with the same theme, A. Frunkin dis. 
cusses (J. Coll. Sci., 1946, 277) the Chris- 
tiansen phenomenon but in addition points 
out new phenomena. If mercury is drop- 
ping from a tip in an electric field the size 
of the drops can be made very small, and 
if, for example, positively charged drops fall 
into the vicinity of a cathode they strike it 
and bounce off having their charge revised. 
In this paper reference is made to the work 
of Rehbinder on the influence of an electri- 
cal double layer on the hardness of metals. 
The hardness is lowered because the lower- 
ing of the interfacial tension by the double 
layer results in a weakening of the surface 
cracks which characterise all solids. The 
results show hardness (measured presum- 
ably by amplitude of a pendulum pivoted on 
the metal) as a function of the polarisation 
of the metal. The maximum hardness oc- 
curs at the polarising e.m.f. corresponding 
to the maximum of the electro-capillary 
curve for the metal. 


Shrinking and Cracking of Cements 


A symposium of great practical impor- 
tance was held by the Roads and Building 
Materials Group of the Society of Chemical 
Industry in May, 1946. The subjects dealt 
with concerned the shrinkage of such mate- 
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rials as cements, concrete, plaster. Accord- 
ing to L’Hermite, the spaces between crys- 
tals of hydrated cement are held in tension 
by capillary held water and thus stresses 
arise when the material dries out. In this 
way shrinkage is related to the volume com- 
pressibility of the drying solid. 

Bangham regards the dimensional changes 
in presence of vapours as due to a displace- 
ment of an equilibrium thought to exist be- 
vween the elastic forces (tending to expand 
the solid) and forces (tending to contract) 
at the surface of all solids. His view is that 
capillarity has little to do with the matter 
since surface forces are of much greater 
magnitude. In fact, he states that while 
the surface energy of water is some 70 ergs / 
em’, solids may have values as high as 1000 
times this figure and adsorption of water 
vapour will reduce this value very consider- 
ably to one which allows the elastic forces 
to operate. 


Some Useful Techniques 


F. K. Daniel and P. Goldman (Ind. Eng. 
Chem. (Anal.), 1946, 26) describe a series 
of qualitative tests which it is claimed assist 
in evaluating the degree of dispersion of 
powders in liquids. The dry powder is 
mixed with the dispersing solution and the 
flow properties of the mix are examined 
qualitatively, e.g., a good dispersion will 
give active dilatancy at high powder con- 
centrations. Poor dispersion results in plas- 
ticity over a range of pigmentations. Fair 
dispersion shows itself as passive dilatancy 
at high pigmentation and thixotropy at 
lower powder concentration. The tests 
described are probably useful industrially as 
a first step to more quantitative examina- 
tion; but in the reviewer’s opinion danger- 
ous as sole evidence. They are probably 
useful under standardised conditions as, for 
example, exist in cases where one is com- 
paring various dispersing agents for a given 
powder and liquid. R. L. Stoker (J. Appl. 
Phys., 1946, 243) describes an interesting 
method of determining the size of droplets 
dispersed in a gas by using the fact that a 
droplet on striking a plane surface which it 
does not wet, suffers deformation and has 
momentarily a large area of contact. The 
drop is allowed to flatten itself against a 
sooty surface. The dimensions of the mark 
which it leaves are shown empirically to be 
related to the surface tension, density and 
diameter of the drop. Tests are described 
for water and mercury drops. 

Morey and Tamblyn (Journ. Phys. Chem., 
1946, 12) discuss the effect of initial concen- 
tration and choice of solvent and precipitant 
in fractionating high polymers. 

Ii. P. Gregor and K. Sollner (Journ. 
Phys. Chem,, 1946, 53; 88) discuss improved 
methods of preparing colloidion membranes 
showing high permeability and extreme ionic 
selectivity. 
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Melville and others (Nature, 1946, 74) des. 
cribe the production of a variety of bacterial 
cellulose which can be fabricated as a mem- 
brane for osmotic work in the field of high 
polymers. It is prepared from Acetobacter 
zylinitum and the membranes have a high 
enough permeability to make for relatively 
rapid osmotic equilibria in cases where 
ordinary membrane material is far too slow. 

E. D. Hauser and D. §S. Le Beau (Ind. 
Eng, Chem., 1946, 335) describe a micro- 
scope technique in which ultra illumination 
by incident light is used. It allows circular 
illumination of the specimen by incident 
light which does not pass through the objec- 
tive lens as in classical technique. The 
light can be focussed independently of the 
focal distance of the optical system, thus 
allowing illumination of the specimen in a 
way best suited for its surface configuration, 
and prevents light scattering and loss of 
detail. Photographs are shown of samples 
of rubber deposited from solution in which 
the film is stretched across the open pores 
of a small scale gauze (magnification 2500 
diameters). Soap films are shown at 4000 
diameters and the fibrous structure so re- 
vealed, and which is usually characteristic of 
soaps, compares well with electron micro- 
graphs of sodium oleate. 

Swelling and shrinking was a subject of 
discussion by the Faraday Society during 
September (some 30 papers). The swelling 
and shrinking of solids falls very geuerally 
into two classes, depending as it does on 
changes in the spacial relationship of ions 
on the one hand and molecules, especially 
macro-molecules, on the other. In the latter 
case (e.g., rubber in organic liquid) the 
swelling arises through a change in the con- 
figuration of a large molecule which can 
assume all configurations between the ex- 
tremes of a _ coiled-up state and _ fully 
stretched condition depending on the inter- 
action with the solvent molecules. In case 
of ionic systems (e.g., swelling of clays in 
water and salt solution) the changes in 
volume arise through the movement apart of 
charged ions and their ionic atmospheres. 


Swelling of Polymeric Material 


The problem of the swelling of polymeric 
material (an important one in the plastics 
industry) still remains largely unsolved al- 
though the problem can at least be defined 
accurately. It is to calculate the number 
of ways in which a molecule such as rubber, 
consisting of a large number of CH, groups 
all joined by “ flexible ”’ links, can be placed 
among the solvent molecules. Given the 


answer, we can then derive the heat of dilu- 
tion and related quantities which determine 
such technologically important properties as 
swellability and choice of solvent. 

Gee shows that the statistical calculation 
(1942) is not very successful 
His analysis shows, 


of Huggins 
when applied to rubber. 
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however, the direction in which the statis- 
tics must be improved. A necessary adjunct 
to this work is knowledge of the degree of 
' coiled-upness ”’ of these molecules, and the 
way the solvent affects this; accordingly, 
Doty discussed how measurement of the tur- 
bidity of high polymer solutions can give 
some idea of the extent to which the mole- 
cules become stretched in different solvents. 
Here the theory of the optical principles is 
by no means complete, but the method proves 
promising because by calibration it can 
become largely independent of optical theory. 
Again, similar information was shown by 
Alfrey to be obtainable from measurement 
of the viscosities of solutions. 

Molecular networks of flexible linear 
macro-molecules consist essentially of net- 
work structures with fixed junction points 
either of a chemical or physical nature, and 
when stretched mechanically or swollen by 
imbibition of liquid, deformation of the 
chains takes place. If the swelling is uni- 
directional the material becomes double re- 
fracting and Hermans and Verman discuss 
this aspect of the swelling of cellulose 
fibres. In this connection too, Hartley and 
Robinson describe experiments showing the 
(diffusion of acetone into cellulose nitrate 
and the consequent movement of the swollen 
solid outwards prior to dissolving. This 
outward movement results in a_ uni-direc- 
tional orientation of the molecules of poly- 
ner just as would result from uni-direction 
stretching; a simple microscope technique 
is described for studying the kinetics of such 
processes, 


Gels and Liquid Uptake 


Frou a strictly phenomenological point of 
view it is unnecessary to consider molecular 
mechanism in describing the effect of 
mechanical restraint on the uptake of liquid 
hy a gel; for, given the elastic constants, 
and the imbibition at a given temperature 
and stress, this defines the state of affairs 
under other given conditions. Barkas in a 
very rigid piece of thermo-dynamics has given 
the fundamental equations, which although 
perfectly general, were worked out for the 
wood/water system. ‘This very complete 
and exact work is described in an earlier 
report and would repay study by all workers 
in these fields. By contrast Hailwood and 
Horrobin consider detailed mechanism and 
show that the swelling of textile fibres over 
a large range of relative humidity can be 
described in terms of sorbed water exist- 
ing partly as hydrated textile and free water 
in solid solution. It is necessary to assume 
in addition that only part of this fibre mole- 
cule is accessible to the hydrating water; the 
other part is organised in a_ crystal-like 
fashion, This view of co-existing amorphous 
and erystal parts of a polymer is not new, 
of course, but was supported by Hermans, 
who discussed the structure and deformation 


G 


taken into account. 
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of cellulose gels. The same view is em- 
ployed by Petitpas and Mathieu who discuss 
two types of swelling in nitro-cellulose. 

An ingenious method of studying the 
transverse swelling of fibres is described by 
Preston. The fibres are packed into a tube 
and a free space filled with electrolyte. The 
electrical conductivity is dependent on the 
cross section of the space filled with electro- 
lyte. sy comparison with measurements 
made op the tube filled completely with elec- 
trolyte it is possible to obtain the average 
cross section of the fibres in the swollen con 
dition. 


Swelling by Electrolytes 


The ultimate explanation of the action of 
electrolytes in causing swelling of materials 
consisting of ionogenic groups (as in clays 
and proteins) depends on an understanding 
of the forces between ionic Jayers. ‘The 
necessary theory is still a matter of uncer- 
tainty. The well known observations of 
Zocher (1925) on the sedimentation of plate- 
like particles of Fe,O, to a definite spacial 
separation of 80004 and the recently estab- 
lished uniform separation of 1004 shown by 
soap micelles- (Mattoon, Harkins, and 
Corrin, J.A.C.S., 1946, 220), also the older 
ybservation of Bernal and Fancucheu on the 
hexagonal arrangement of tobacco mosaic 
virus, all afford strong appeal for the de- 
velopment of theory to account for forces 
acting over a wide range of distances. Levene 
maintains that consideration of electro- 
static interaction of double layers does lead 
to stability of particles at a finite separa- 
tion. In contrast, Verwey and Overbeck 
claim that repulsion will exist at all separa- 
tions if London forces (attractive) are not 
These forces, depend- 
ing on the inverse sixth power of distance 
normally become unimportant between indi- 
vidual molecules Leyond molecular distances, 
Lut for parallel plates they depend on the 
inverse second power and can assume impor- 
tance when superimposed on coulombic 
forees. It is clear, however, that the whole 
theory is still undeveloped, for lJLevene’s 
theory requires the effect to become mani- 
fest at distances very much smaller than 
observed, while Overbeck’s theory shows 
that at the distances commonly observed the 
nett attractive energy is only of the order 
of KT, i.e., not sufficient to outbalance the 
disruptive Brownian movement. 

An interesting technical paper by Barwell 
Pepper discussed the swelling of reinforced 
plastics by water. 

The extensive data reported by D. J. 
Lloyd and co-workers on the swelling of pro- 
tein fibres in a range of solvents other than 
water is discussed from the point of view of 
interaction between various active groups in 
the protein and the penetratiag solvent. 

Discussion on swelling in the biological 
field showed that much remains to be ex- 
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plained in the osmotic phenomena occurring 
in cells. On the simplest view a red cell 
may be treated as a balloon-like body sur- 
rounded by a semipermeable membrane. 
Taking into account the elastic properties 
of this membrane it should be possible to 
relate the volume of this cell in different 
environments from osmotic pressure calcu- 
lations, but experimentally such calculations 
are not always borne out. 


Micelle-forming Compounds 


In recent years evidence for the presence 
of micelles in solutions containing soap-like 
materials has been sought in a more direct 
way than by methods previously used, for 
example, in the well-known work of McBain 
and G, 8. Hartley, who made use of elec- 
trical conductivity, and osmotic properties. 
The use of X-rays for elucidating the struc- 
ture of the micelles originated in Germany 
about 1939 (Stauff, Hess, Kiesig and Phil- 
lipof) and the evidence suggested a lamellar 
form of micelle as distinct from the classical 
spherical micelle, This sort of work has 
been extended and a recent detailed study by 
Harkins, Mattoon and Corrin (J.A.C.S 
1946, 220) on solutions of the sodium and 
potassium salts of long chain fatty acids is 
of great interest. They suggest that the 
micelle consists of double layers of oriented 
soap molecules in between which is sand- 
wiched water. In the layers, the hydro. 
carbon chains are orientated towards oue 
another with the polar group toward the 
water. The micellar spacings vary from 
30 A to 100 A and the addition of salts 
results in modification of these spacings. 

Although micelle formation is generally 
accepted as accounting for the rather abrupt 
changes in properties which occur over nar- 
row ranges of concentration, controversy 
still exists as to whether aggregates exist at 
concentration below that at which these 
marked changes occur (sometimes referred 
to as the critical concentration). For this 
reason evidence of a direct character is 
valuable and M. L,. Corrin, H. B. Klevens 
and W. D. Harkins (J. Chem. Phys, 1946, 
14, 480) report work to this end, Solutions 
of the dye, pinacyanol chloride, exhibits ab- 
sorption spectra which are markedly 
dependent on whether the solvent is water 
or non-lonising and these authors suggest 
that in a soap solution where no micelles 
are present this dye will show the ‘‘aqueous”’ 
spectrum, whereas if any quantity is assucia- 
ted with the micelle (in the Hartley sense 
or what McBain refers to as solubilisation) 
it will exhibit the spectra characteristic of 
solution in non-ionising media. The out- 
come of the experiments is to show that 
above certain soap concentrations the spec- 
trum does become predominantly ‘‘organic’’ 
and the concentration of soap at which this 
happens agrees in order with accepted values 
deduced indirectly. Unfortunately the work 
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was not entirely conclusive as to the exis- 
tence of aggregation at concentrations 
lower than the critical. The solubility in 
water of paraffin chain salts, such as sodium 
cetane sulphonate, varies markedly with tem- 
perature. Below a certain fairly well 
defined temperature the solubility is small 
and changes very slowly with temperature 
change. Above this, the solubility increases 
markedly, e.g., a solubility under 0.1 per 
cent changes to 50 per cent or more in a 
range of 10°C. Adam and Parkhurst 
(Trans. Farad. Soc, 1946, 523) record 
measurements on some typical salts and ex. 
plain the observation by the formation of 
micelles which are very much more soluble 
in water than the deals unaggregated ions. 

This micelle formation can obviously only 
occur at a temperature where enough single 
ions are present to exceed the critical con- 
centration for their formation, 





Copper Development 
Association’s Annual Report 


«eo? for a considerable expansion of 
the Copper Development Association’s 
activities have been put into effect, it is 
stated in the association’s annual ‘report. 
Considerably more work is now being under- 
taken, with satisfactory results, than at any 
time before. 

The new headquarters at Kendals Hall, 
Radlett, the report adds, have been opera- 
ting throughout the year and have proved 
very satisfactory. As envisaged in the first 
stage of the planned expansion, they are now 
practically complete, including the workshop, 
and a cordial invitation to visit them is ex- 
tended to all members. A number of appoint- 
ments have been made during the year and 
the staff has been considerably enlarged. 

To ensure efficient distribution of the 
Association’s publication, the mailing list is 
being overhauled and brought up-to-date. 
Any firm or individual with a genuine in- 
terest in applications of copper and its alloys 
is invited to apply for inclusion in this list. 
The Association’s technical records have con- 
tinued to expand and they already comprise 
one of the most valuable collections in exist- 
ence of selected technical information on cop- 
per and its many applications. 

Continued attention was given to the 
development of the uses of copper salts for 
various purposes, In particular, the horticul- 
tural and agricultural applications of such 
salis were further investigated and informa- 
tion collected for inclusion in a comprehensive 
book on the subject which is nearing com- 
pletion and is to be published. 

Many chemical problems, 


relating to corrosion, were investigated. Some 
co-operation with the British 
Association 


involved close 
Non-Ferrous Metals Research 


including those 
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FUEL TECHNOLOGY 


IN 1946 


by G. E. FOXWELL 


HE year that has just passed has been 

momentous in its implications and 
occurrences in the domain of fuel. It is 
common knowledge to all fuel technologists 
that coal is the basis of every industry and 
is the source from whence 1s derived what- 
ever power this country possesses in the 
councils of the world. There is no industry 
which does not require heat or powcr for one 
purpose or another. The mechanised power 
used in this country is a good deal less per 
head of the population than it is in America 
and it is evident that if we are to increase 
the production per man-hour in this country 
we must increase the quantities of power and 
heat that are raised. This will require the 
expenditure of more coal than we are using 
to-day if the coal is used with the same 
efficiencecy. Yet the plain fact is that the 
output from the mines is verv much less than 
it was before the war and still less than it 
was in 1913, so that we are only able to make 
our available coal supplies ccver our basic 
requirements by the fact that we have ceased 
to export ccal and that we have ceased to 
. very large extent to use coal for shipping. 


Past Wastage 


It is interesting to observe that in the 
changes that have taken place in the coal 
position over the last 150 years may be seen 
the workings of our economic system. It 
is arguable that the century or so that ended 
with the start of the first German war was 
the business man’s century. It was a period 
in which the use of science and the amount 
of scientific knowledge possessed by those 
engaged in industry were alike very much 
less than they became in the _ succeeding 
vears. This does not mean that our ancestors 
were unscientific but simply that the whole 
structure of business was dominated by the 
business and commercial men. Dnuring this 
time the coal mines, for example, were 
owned by a multitude of individual com- 
panies, small and large, each of whom ex- 
ploited—and there is no other word so appro- 
priate—their own particular holdings without 
reference to what their neighbours were doing 
and in such a way that they secured the 
maximum profit in their own personal life- 
times. The result was a very great waste of 
cecal in the processes of mining and the de 
velopment of mines with such lack of system 
or orderly plan that when the Reid Committee 
reported a year or two ago they had to 
propose regionalisation of the coalfields fol- 
lowed by a vastly expensive plan of complete 
underground 
whole areas. During the same period the 
individual user of coal had been wasteful in 
the extreme. So long as he secured whatever 


reorganisation extending over 


steam, power or heat he required he cared 
very little as to how much fuel was burnt 
in the process. He excused his complete lack 
of knowledge of fuel technology by the 
aphorism that ‘* British industrial prosperity 
was based on cheap coal.’’ 

Not Inexhaustible 


During this time there were many who 
liited their voices to point out that our coal 
supplies were not inexhaustible. They were 
voices crying in the wilderness and they were 
nut heeded by those who alone could have 
put matters to rights. It was the day of the 
business man and the business man thought 
only in terms of money and cared little what 
happened after he had finished with the coal. 
There is a Spanish proverb which goes: 

‘Take what you will,’ said God, ‘ take 
what you will—and pay for it.’’’ This is 
exactly what we have done with coal in this 
country over the past 150 years. And now 
has come the time to pay for it. It is becom- 
ing apparent that our coal reserves will be 
virtually exhausted in another 200 vears or 
even less. It has become apparent that the 
price of coal has soared suddenly over a very 
few years and that it will never return to 
anything like even pre-1939 figures, and that 
it may never fall appreciably in price. In 
1918 the cost of mining coal was 9s. 54d. 
a ton; in 1938 it was 16s.; in 1945 it was 
38s.; if is still rising. 

One unfortunate result of this sudden rise 
in price is that it has not been paralleled 
in other countries to the same extent. A 
year ago Mr. G. H. Latham pointed out that 
the United States steelworks were receiving 
coal at a cost which was 20s. a ton less than 
that at which it was delivered to steelworks 
in this country, with the result that £2 a ton 
was given to American steel producers in 
werid markets. That is an important and 
serious consideration. 

During the year under review measures 
have been taken to correct the difficulties intro 
which the prodigality of our ancestors has 
led us. It was inevitable that since coal is 
the greatest national asset which we have it 
should become the property of the nation and 
moreover that the nation should undertake 
to work the coal mines in an orderly plan. 
Whether we like nationalisation or not there 
is no doubt that a strong case can be made 
out on technical grounds for a complete 
change of method in coal mining. That 
change of method has been instituted by the 
present Government through the setting up 
of the National Coal Board which took office 
on January 1, 1947. Whether the National 
Coal Board will succeed where private indi- 
vidual ownership has failed is @ matter upon 
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which the future alone can give the answer. 
In fact the National Coal Board has conie 
100 years too late. 


Value of Economies 


If it is necessary to correct the mistakes 
of the past in the production of coal, it is 
equally necessary to correct mistakes in the 
utilisation of coal. The fuel efficiency cam- 
paig of the Ministry of Fuel and Power 
has been continued during 1946 even though 
the war has come to an end so far as the 
firinys of bullets is concerned. The Fuel 
Efficiency Committee is likely to continue in 
being because its work has been proved 
valuable. It is probable that the amount 
of coal now being saved directly by the 
combined efforts of the Committee, of volun- 
tary helpers all over the country, and of 
the Fuel Efficiency Branch of the Ministry 
is of the order of ten milhon tons a vear. 
That is a very considerable quantity, and 
reflects great credit upon everyone concerned, 
It is, however, probably not by any means 
as much as could be saved if we set about 
it in a comprehensive and organised manner. 
One of the features of the past year has been 
a paper by Mr. Oliver’ Lyle _ entitled 
‘* Tnefficiency,”’ in which he has examined 
most of the major uses of coal in this 
country and has come to conclusions upon 
the efficiency with which coal is used and 
the efficiency with which it might be used. 
Here in the form of summarised table is 
an account of the savings that appear to be 
possible if Mr. Lyle’s thesis is correct :— 

Coal saved a 
year — tons 
Better generation of power in 
industry ; 

Improvement in machines, 

and some district heating 

from power stations ine 

Electrification of the rail- 

ways ees _ oes 9,000,000 

Improved _ efficiency of 

power utilisation at collieries 

Improved efficiency of power 

utilisation at iron and steel 


21,000,000 


5.500.000 


works ie ae 2,000,000 
————————— §7.500.000 
Heating 

Better use of domestic coal 23,000,000 
Non-industrial heating 1,000,000 
Industrial heating ... 11,700,000 
Better use of carbonised 

products 8,200,000 


——— 44,900,000 

81,400,000 

This amounts to something like 45 per cent 
of the total amount of coal now used in this 
couniry. It is possible that Mr. Lyle’s figures 
of saving may be over- -optimistic. Almost 
inevit ably they will be so because we shall 
never reach perfection. But no_ serious 
criticism has been made of them and it is 
evident that by organising ourselves to usc 
our fuel resources to better advantage we 


could make do with at most two-thirds of 


the quantity of coal that we now use. That 
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would be a very valuable addition to our coal 
reserves and would provide an important 
saving in the cost of production of goods 
of all kinds, 

All these problems are entirely technical. 
The formation of the Ministry of Fuel and 
Power has for the first time enabled our 
largest industry to be dealt with by purely 
technical methods. It seems probable, there. 
fore, that we are coming into a period, which 
will last at least as long as our coal reserves, 
in which fuel policy will be based upon 
technical considerations, This generation has, 
in the writer’s opinion, seen ‘the century of 
the business man give way to the coming 
century of the technical man. That consti- 
tutes the end of an important chapter in 
our industrial history, but an equally, or 
even more important chapter is now being 
written, 

Immediate Problems a 


Coming to immediate problems, however, 
it will be common knowledge that during 
the year our coal stocks have become smaller 
than they have ever been within living 
memory. Taking official figures based upon 
‘coal years,’’ the coal year starting on 
May 1 each year, the following is roughly 
the position, 


1940/1 1941/2 1942/3 1943/4 1944/5 1945/6 
Production (million of tons) 

Mined coal 

production 212.8 206.1 201.6 1889 182.5 173.0 
Open cast coal 








production — -- 1.8 4.1 7.8 9.8 
Total ... 212.8 206.1 203.4 193.¢ 0 190.3 182.8 
Decrease in stocks 
Collieries ... +06 —0.6 —0.2 —0.2 —.02 —0.7 
Distributed 
stocks +3.0 +0.5 +4.4 —4.5 —2.5 3.3 





3.6 —).1 4.2 4.77 —2.7 —4.0 





Consumption 
Home ... 190.6 195.5 189.4 186.3 184.6 175.5 
Overseas and 

bunkers ... 18.6 10.7 98 11.4 8.4 11.3 





209.2 206.2 199.2 197.7 193.0 186.8 





The stocks of coal expressed in thousands 
of tons were as follows 
Stocks 


At 
(1,000 tons) :— Distributed Collieries Total 


End of Dee. 1940 ... 17,618 4,497 22,115 

—1o— 1945 : 12,442 2,948 15,490 
June... 1946 ... 8,275 1,852 10,127 
July 20. 1946 ... 6,800 2,100 8,900 


In July last, Mr. Shinwell, in Parliament, 
estimated that the total production for the 
succeeding 12 months would be 185.9 million 
tons, whereas the total consumption was 
estimated to be 196.2 million tons. Thus 
there would be a deficit of 10.3 million tons, 
and since the stocks held were only 8.9 
million tons there would be more coal 


required than we had any possibility of 
The immediate problem is there- 


obtaining. 





[] 


fore 
prod 
Som 
ner 
of < 
and 
flow) 
has 
the 
per 
bee! 
to | 
7 
li 1 
iis 
do 
red 
duc 
som 
Sta 
Con 
rece 
we 
due 
the 
ind 
WG 
ero 
kin 
in 


res 
rev 
Du 
ene 
out 
ne 
wit 
Th 
nic 
po 
an 


uc 
tiv 
of 

We 
CO 
sa 
th 
io 








11 JANUARY 1947 


fore (a) to increase production and (b) to 
produce consumption per unit of output. 
Something has already been done towards 
increasing production. In 1938-1939 the tons 
of coal produced per man-shift were 1.14 
and in the first nine months of 1945 this 
figure had dropped to 0.99. Since then it 
has been rising appreciably. The figure for 
the jirst six months of 1946 was 1.02 tons 
per man-shift. In October of 1946 it had 
been increased to 1.05 tons and in November 
to 1.06 tons. 

The mines, therefore, are doing their part. 
li rests with industry to assist and to do 
iis part by using coal more efficiently. We 
do not want coal to be saved by a serious 
reduction of industrial output. Already pro- 
duction has been drastically reduced in 
some industries owing to fuel shortage. Sir 
Stafford Cripps, at the Ministry of Fuel 
Conference, said: ‘‘ If at this stage in our 
reconversion and of building up our exports 
we suffer from an interruption in industry 
due to fuel and power shortages, it will be 
the gravest thing for our future national 
industrial prospects. There is only one 
way in which we can possibly meet the ever- 
growing demand for production of every 
kind, and that is by increasing efficiency 
in production.’’ 

Stretching Our Reserves 


As one method of stretching our coal 
reserves the Government has completely 
reversed previous policy as regards fuel oil. 
During the period 1920-39 when every 
endeavour was made to increase the coal 
output from British mines by disposing of 
more coal, any competitor to coal was met 
with the strongest possible competition. 
This competition was not confined to tech- 
nical argument, but was carried into the 
political sphere. So far as concerns coal 
and oil the coal industry won, and in 1933 
a tax of ld. a gallon was imposed on all 
fuel oil. This tax was undoubtedly effec- 
tive in preventing the further importation 
of additional quantities of fuel oil. To-day 
we have reached the stage at which the 
coal industry cannot produce enough coal to 
satisfy our requirements. At the same time 
the oil industry does not urgently require 
io get rid of fuel oil, because there is an 
adequate world market for it. The time 
has therefore come when both industries can 
take a balanced view of the situation and 
consider it afresh. In the writer’s view. as 
expressed in a talk to the Fuel Luncheon 
Club in November last, the right policy 
to-day would be to consider the needs of 
the user as paramount. There are uses for 
which oil fuel is claimed to give economic 
results superior to coal at the prices now 
ruling. A great many of these uses depend 
upon the high radiating power of an oil 
flame so that oil is particularly useful where 
rapid heating is required and particularly 
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where the need for rapid heating is com- 
bined with the need for very high tempera- 
ture. Our future policy as regards fucl oil 
should be that the competition between oil 
and coal should be removed from the sphere 
of politics and of purely commercial com- 
petition and should be based upon technical 
and economic factors alone. The coal and 
oil industries should consult together in 
order to determine for which uses oil 1s 
advantageous and for which uses it should 
be barred. But at the same time there musi 
be no cessation of technical effort on the 
part of both industries so that those engaged 
in the utilisation of both fuels should con- 
tinue to strive to improve the efficiency of 
use even for those purposes for which that 
particular fuel is at the moment inferior to 
its competitor. 
Education in Technology 


Much of the improvement that is necessary 
in fuel utilisation depends upon education. 
It is one of the achievements of she Ministry 
of Fuel and Power that, through the initia! 
driving force of the Fuel Efficiency Com- 
mittee, education in fuel technology has 
been brought to a pitch never before attained 
in this country. It all started in a humble 
and tentative way when, in 1942, courses 
of from five to twelve lectures were insti- 
tuted up and down the country given by 
practising fuel technologists to engineers, 
executives, business heads, stokers and 
indeed everyone who had anything to do 
with the handling of fuel. These courses 
were continued in succeeding years and 
were supplemented by ‘‘ brains trust ’’ dis- 
cussions, discussion groups, special lectures, 
conferences and refresher courses at univer- 
sities and technical institutions. More than 
25,000 people have attended these courses 
and there is. no doubt that they have done 
@ very great deal to awaken the nation to 
a sense of what can be done in using fuel 
to better advantage. 

This, however, is only the beginning. The 
Ministry of Fuel and Power is collaborating 
with the Institute of Fuel and has set up 
Joint Regional Committees all over the 
country, upon which the Institution of Gas 
Engineers is also represented. Courses are 
being instituted at technical colleges whereby 
@ man knowing nothing whatever of the 
subject can enter at the bottom and, if he 
has the ability and the desire so to do, can 
ascend rung by rung, year by year until 
ultimately it will be possible for him to 
obtain Corporate Membership of the Insti- 
tute of Fuel. Naturally anyone may step 
on this ladder at any level which his attain- 
ments permit. The educational ladder com- 
prises a first year devoted to giving the 
most elementary instruction to the unlearned 
and ending in an examination of the most 
simple type possible. Those who pass this 
examination are then examined on the firing 








fioor by a Ministry engineer or stoker demon- 
Stratcr and, if successful, are given a 
certificate of proficiency by the Ministry. 
‘Two more years’ attendance at a course on 
boiler house practice bring to the successful 
candidate who can pass the examination a 
certificate from the City and Guilds. Another 
two years in combustion engineering should 
give to the student quite a _ considerable 
knowledge of the principles of fuel techno- 
logy, and with the ancillary subjects which 
he can take simultaneously he should be in 
a position to start working for the first part 
of the Associate Membership of the examina- 
tion of the Institute of Fuel. 


Encouraging Students 


It is sad to record that at the moment 
the number of candidates for the City and 
Guilds courses is very small, and a good 
deal of spade work will have to be done to 
obtain sufficient numbers of people to take 
this course. If, as is hoped, employers will 
back the Ministry by recognising that those 
who pass the examinations should be recom- 
mended for promotion when vacancies occur 
and in any event should be given increased 
wages on account of their proficiency, the 
necessary numbers of students should come 
forward without any hesitation. 

The year has seen further developments 
of the gas turbine and it seems very probable 
that this form of prime mover is about to 
take its place among the standard machines 
used for the production of power. Machines 
of considerable size are in operation in 
Switzerland and in America, and are being 
developed in other parts of Europe. At 
present the gas turbine uses oil fuel, but 
designs have been drawn up whereby it can 
be fired with coal and, of course, with coal 
gas. | 

District heating has been loudly acclaimed 
in many quarters during the past year as 
the ideal method of providing the heat for 
new housing estates and for towns which 
are being largely rebuilt. It is doubtful 
whether the claims for district heating can 
be substantiated. If district heating were 
applied by using the heat now dissipated 
from power stations it would be fully 
justified. It happens, however, that the 
heat dissipated from a condensing power 
station is too low in temperature to be used 
for this purpose. Back-pressure turbines 
would have to be installed, and this would 
mean complete re-equipping of power 
stations with, in addition, boilers of con- 
siderably larger capacity. 

This use of exhaust steam from power 
stations may prove practical for completely 
new stations situated in a populous area, 
but the electrical industry at the moment 
shows a marked lack of enthusiasm for tying 
itself up to district heating schemes. It is 
demonstrable that a separate district heating 
station is less efficient than known methods 
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of using coke and gas. Put in another way, 
this means that if a given amount of heat 
at varicus temperatures is to be applied for 
domestic purposes, it can be applied with 
less expenditure of coal in the form of coke 
and gas (including the fuel expended at the 
gas works) than in the form of hot water 
supplied from the central stations. 

The chemical utilisation of coal has made 
some progress, but no details have yet been 
made public. It wag announced earlier in 
the year that I.C.I. had commenced the 
building of a large factory for this purpose 
in the North of England, but it has not 
been announced in what direction the 
chemical utilisation of coal is to be con- 
ducted. Further experiments have been 
made during the year on the recovery of 
ethylene from coke oven gas and upon its 
use for the production of chemicals. A useful 
paper on this was presented by Dr. Booth 
to the Institution of Gas Engineers in June. 
Those who have investigated the Fischer- 
Tropsch process in Germany have not found 
that any great advances have been made in 
that process during the war. It would seem 
that the time has come to take stock and 
to endeavour to discover for what chemicals 
there is a sufficient demand to warrant con- 
sideration of new large-scale production from 
coal, and for which of all those chemicals 
this method of production would be economic. 


Efficiency the Keystone 


There are many other matters which could 
be touched upon if there were sufficient space 
available for so doing, but enough has been 
said to show that the principal need for the 
immediate future is for the more efficient 
utilisation of fuel in every form. Perhaps 
it is in the utilisation of steam that the 
vreatest single immediate advance is possible. 
New works are being built, new plant is 
being added to old works. It is very impor- 
tant that the planning of new plant should 
be such as to make the greatest possible 
use of the heat which is expended. It almost 
always pays to buy the best. 

The profession of fuel technology has 
advanced very considerably during the year 
that has been under review, and perhaps 
the most striking evidence of that advance 
has been the granting of a Royal Charter 
to’ the Institute of Fuel. During the presi- 
dency of Dr. E. W. Smith the Institute 
rose from a membership of about 1000 to 
a membership of well over 2500. Its reputa- 
tion stands very high indeed among the 
chartered institutions of the country. During 
the course of the year, Dr. E. W. Smith 
has handed over the presidency to Professor 
C. H. Lander. There is no reason to doubt 
that the Institute of Fuel will proceed from 
strength to strength, a measure of the in- 
creased importance of fuel technology in 


the industrial life of the country. 
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PARLIAMENT AND THE CHEMICAL 
INDUSTRY IN 1946 


by OUR LEGAL 


HIE first session of the present Parlia- 

ment established a record by the number 
of Acts which it passed. No fewer than 33 
became law. While none of them was 
directly or mainly concerned with the chemi- 
cal industry, it is not surprising that there 
are several which affect it closely. 

The most vital measure was one of the 
first to be passed—the Supplies and Services 
(Transitional Provisions) Act. This can 
best be described as a peace-time Emer- 
gency Powers Act. The war-time Act was 
due to expire and this new Act extends 
many of the powers in the war-time Act for 
a further five years for peace-time purposes. 
As a result the control of industry is still 
as strict, but it is directed towards a differ- 
ent end, 

The King has power to apply Regulations 
by Order in Council ‘‘ for the purpose of 
sc maintaining, controlling and regulating 
supplies and services as (a) to secure a suffi- 
ciency of those essential to the wellbeing of 
the community or their equitable distribu- 
tion or their availability at fair prices; or 
(b) to facilitate the demobilisation and re- 
settlement of persons and to secure orderly 
disposal of surplus material; or (c) to facili- 
tate the readjustment of industry and com- 
merce to the requirements of the community 
in times of peace.”’ 


Minister’s Powers 

Part IV of the Defence Regulations dealt 
with supplies and services. Any Regulation 
in Part IV may be kept in force for these 
new purposes, even though its origina] pur- 
pose of ‘‘ maintaining supplies and services 
essential to the life of the community ”’ has 
expired. It may be amended or replaced by 
a new Regulation and further Regulations 
may be added. By a pre-war Act the Minis- 
ter of Supply had power to acquire, produce 
or dispose of supplies which he was satis- 
fied that it was necessary or expedient to 
maintain, control or regulate for war pur- 
poses. ‘This power is now extended to cover 
the peace-time purposes set out. Further, 
Regulations may be issued setting up price 
controls and varying the Goods and Services 
(Price Control) Acts. 

All Regulations issued under this Act must 
lie before Parliament for 40 days. They 
become law unless a prayer to the King to 
annul them is passed within that time. 

Full use has been made of these powers. 
General Regulations are in force controlling 
industry as a whole; imposing special con- 
trols on essential production undertakings, 


CORRESPONDENT 


providing for books to be kept in the form . 
required and to be inspected; establishing 
standard specifications and price control for 
manufacturer, wholesaler and retailer over 
a wide field; establishing a control by 
licensing of industrial building; providing 
for the disposal of essential reserves; pro- 
viding for the taking over of, or appoint. 
ment of directors in, certain businesses in 
certain cases. Further Orders have been 
issued under these regulations dealing in 
detail with specific commodities. 


Social Security 


The year has seen the passage of three 
major measures, the National Health Ser- 
viee Act, the National Insurance Act, and 
the National Insurance (Industrial Injuries) 
Act. Thus, apart from the reform of the 
Poor Law, a bill on which is promised for 
next session, the Beveridge Plan has become 
law. It is not expected that the new schemes 
will be fully in operation before 1948. 


The employer is now relieved from the 
liability for Workmens’ Compensation. This 
becomes a matter for State insurance and 
has been welcomed by both sides of indus- 
try alike, But the new all-inclusive National 
Insurance will set a problem to those em- 
ployers with group insurance schemes. 
Simply to let the employee pay both con- 
tributions and accept both benefits may not 
be the best solution, especially where wages 
are low. The double contribution may im- 
pose an unduly heavy burden on the weekly 
budget and unless the group insurance 1s 
adjusted the worker will tend to drop out 
of it. In most cases this can be settled by 
negotiation with the insurance company 
concerned, but there will be a further com- 
plication in those concerns where the group 
insurance scheme has statutory force; an 
amending Act will be necessary before it 
can be adjusted. 

In all three Acts there is emphasis on 
research to prevent accidents and sickness 
and to speed up rehabilitation. This will 
be welcomed for every reason by employers 
and workers alike. 

An emergency measure arising out of the 
war was the new Patents and Designs Act. 
It provides protection for those whose in- 
ventions have been used, either in this coun- 
try or abroad, for the common struggle 
during the war. The inventor will be given 
priority in registering. If the invention has 
been discovered and worked secretly priority 
is given to the person who discovered it 
first. Provision is also made as to the pub- 
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lication of inventions made in Germany or 
Japan between September, 1938, and the 
end of 1945. 


Atomic Energy 


A new field of chemical research is closed 
to private enterprise by the Atomic Energy 
Act. The responsibility for promoting the 
. control and development of atomic energy is 
laid upon the Minister of Supply and he is 
given the necessary authority and funds to 
engage in research and production. Atomic 
energy is defined as ‘‘ the energy released 
from atomic nuclei as a result of any pro- 
cess, including the fission process, but not 
energy released in any process of natural 
transmutation or radio-active decay.’’ The 
Minister may require from any firm full 
particulars of their plant, contracts, stock 
of minerals and of ‘ prescribed substances,”’ 
which are uranium, thorium, plutonium, 
neptunium or any of their compounds; the 
Minister may add other substances to this 
list by order. 

The Minister has power to acquire land 
to be worked for minerals and to acquire 
compulsorily prescribed substances, 
minerals, plant, contracts and information, 
subject to compensation. He has power to 
prohibit, except under licence, the working 
of specified minerals or the acquisition, pro- 
duction, treatment, possession, use, disposal, 
export or import of specified minerals, pres- 
cribed substances or atomic energy plant. 
Unauthorised disclosure of information is to 
be a punishable offence. Patenting of inven- 
ions relating to atomic energy is also closely 
controlled. In short, no work of any kind 
may be done in connection with atemic 
energy, except under licence from the 
Minister of Supply. 

Other questions will be decided by an in- 
surance officer. An appeal lies from his 
decision to the local appeal tribunal, which 
consists of a chairman appointed by the 
Minister and an equal number of employers’ 
and workers’ representatives. From them 
an appeal lies to the Industrial Injuries Com- 
missioner, who is to be a barrister of not less 
than ten years’ standing. His decision can 
be appealed against on grounds of law only 
and the matter will then be finally deter- 
mined by the High Court. 

The National Insurance (Industrial In- 
juries) Act 1946, mentioned briefly in an 
earlier paragraph, is one of the major re- 
forms passed by Parliament in an unparal- 
leled year of legislation. It will come into 
operation on the ‘‘ appointed day ”’ fixed by 
the Minister of National Insurance. ‘The 
broad outlines of the measure had already 
heen agreed by the Coalition Government. 

The whole basis of compensation for the 
injured workman has been altered. The 
Workmen’s Compensation Acts represented 
an obligation placed on the employer to 
make certain payments to employees injured 
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in the course of their work. The machinery 
of the state stepped in to do equity between 
two classes of citizens. Under the new Act 
it is the state which is to be the insurer. 
soth ~parties pay contributions, as they 
already do for Health and Unemployment 
Insurance, and in return the State provides 
benefits far more extensive and generous 
than those given by the Workmen’s Com- 
pensation Acts. 

The Industrial Injuries Act gives expres- 
sion to the new attitude towards industrial 
injury, which developed so rapidly during 
the war, when every man-hour was precious. 
The injured worker is no longer simply an 
unfortunate to be assisted by the benevo- 
lence of the legislature. His working capa- 
city is a loss to the community, which must 
be restored as soon as possible. The 
Minister will be spending his Fund on re- 
habilitation and research, as well as benefit. 
It will be his function not merely to com 
pensate injury and disease, but also to pre 
vent it. 

One of the flaws in the Workmen’s Com. 
pensation Acts was that compensation was 
based on loss of earning capacity, so that 
the worker was discouraged from returning 
to work as soon as possible. The new Act 
gives compensation for permanent injury on 
the same basis as war pensions, that is i» 
say a pension is awarded, which is assesse«| 
by comparing the claimant with the average 
healthy person, and is then paid whether the 
claimant returns to work or not. 


Lawyers Lose a Gold Mine 


It is notorious that the Workmen’s Com- 
pensation Acts have provided a gold mine 
for the lawyers. The phrase at the opening 
of the 1925 Act ‘‘ personal injury by accident 
arising out of and in the course of employ 
ment ’’ has probably been more fruitful of 
litigation than any other phrase on the 
Statute books. It was inevitable that there 
should be a great deal of litigation, because 
so many people were affected. More and 
more Acts became a battle ground between 
the insurance companies of the employers 
and the trade unions. Not that the worker 
could complain that his employers were in. 
sured; then at least he had some assurance 
that he would continue to draw his compen- 
sation if his employers went bankrupt. 


All disputed cases went to the County 
Court. Often one would see a Judge with 
no medical training called upon to decide a 
purely medical point, in which eminent spe- 
cialists called by each side had contradicted 
one another. This expensive system is 
superseded in the new Act, which sets up 
medical tribunals to deal with medical ques- 
tions and provides special tribunals to deal 
with other questions, with an appeal to the 
High Court on questions of law only. No 
doubt there will still be plenty of litigation; 
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but the courts will be restricted to their 
proper field. 

The Act covers all persons ‘‘ in employ- 
ment in Great Britain under any contract of 
service, whether written or oral, and whether 
express or implied.”” The upper income 
limit of £420 per year in the Workmen’s 
Compensation Acts is swept away. A scale 
of weekly payments is laid down, the maxi- 
mum being 4d. per week from the employer 
and 4d. from the employee in the case of an 
adult worker. Contributions are paid irto 
the Industrial Injuries Fund and the Trea- 
sury adds a sum equal to one-fifth of the 
aggregate of workers’ and employers’ con- 
tributions. 

There are provisions with regard to weekly 
payments, similar to the already familiar 
provisions for National Health and Unein- 
ployment Insurance. In due course the con- 
tribution will be included in the one insur- 
ance stamp. 


Administration of the Fund 

The fund will be administered by the 
Minister of National Insurance. He is res- 
pousible for the employment of staff, includ- 
ing those in judicial positions who will decide 
claims which arise. The Government 
Actuary is to report on the finances and 
working of the Fund every year for the first 
five years. An Industrial Injuries Advisor, 
Council, drawn from a wide field, will assist 
the Minister, 

The power to expend money on research 
extends to any research into the causes and 
incidence of and methods of prevention of 
accidents, injuries and diseases against 
which persons are insured. The Minister 
can also make arrangements with the Minis- 
ter of Labour to allow persons receiving dis- 
ablement benefit to take full advantage of 
vocational training courses, industrial re 
habilitation and similar courses and contri 
bute towards the expense out of the fund. 
He can also provide artificial limbs free or 
at cheap rates. 

The Minister will appoint inspectors who 
have the right of entry to any place in which 
they have reasonable grounds for supposing 
that insured persons are employed, or an 
injury or disease has been or may have been 
contracted, which has given, or may give, 
rise to a claim for benefit, except a private 
house not used for trade or business. He 
has wide powers to inspect the premises and 
to question persons there in connection with 
any matter arising under the Act. Employ 
ers and workers must furnish him with all 
the information and documents he may re- 
quire, subject to a penalty of a fine. 

Obligations are also laid on workers with 
regard to reporting accidents and on emplovy- 
ers to supply all necessary information in 
relation to accidents. 

The medical tribunals mentioned above are 
to decide disablement questions, whether a 
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claimant is disabled and how badly. Ques- 
tions of temporary disablement up to three 
months may be referred to a single doctor. 
Usually cases will be referred in the first 
instance to a medical board of two doctors. 
There will be a right of appeal to a medical 
appeal tribunal of three doctors. ‘The 
boards and tribunals will have power to re 
view their decisions, but this will not nor- 
mally be done in less than five years, or less 
than six months in the case of a provisional 
assessment. 


Benefits Provided 

The right of benefit still depends on injury 
by aecident arising out of and in the course 
of employment; this has now been extended 
t» cover accidents happening while meeting 
um emergency and accidents while travelling 
in an employer’s transport. The claim tat 
all accidents sustained while travelling to 
and from work should be compensated was 
rejected, Previously the worker was covered 
only when his contract obliged him to use 
the employer’s transport and not when he 
chose to do so. Industrial diseases are 
covered in much the same way as under the 
Workmen’s Compensation Acts. 

The first 26 weeks of disablement are 
covered by injury benefit. The rate is 45s. 
per week or 7s. 6d, per day. The rate is 
reduced for juveniles. No benefit is payable 
for the first three days, unless the injury 
lasted at least twelve days. A married man 
vets an additional 16s. per week for his wife, 
and 7s. 6d. for his first child. If, after 26 
weeks, the injured person is suffering from 
a loss of physical or mental] faculty, which 
is either permanent and amounts to a dis- 
ability of 1 per cent or is substantial and 
amounts to not less than 20 per cent, he can 
clainr disablement benefit. The disability is 
assessed by comparing the claimant with aun 
average person of his age and sex; only the 
disability which is attributable to the acci- 
dent or disease is taken into account. A 
provisional assessment may be made where 
the elaimant’s condition is not stable. 

Where the assessment is less than 20 per 
cent, the claimant will receive a lump sum 
varying according to the severity of the 
injury, and its probable duration, the maxi- 
mum being £150. If it is 20 per cent or 
more he will receive a disablement pension. 
This is 9s. for 20 per cent disability, with 
an additional 4s, 6d. for each 10 per cent 
disability, up to 45s. for 100 per cent. 

A claimant who is unemployable, that is, 
unlikely to earn more than £52 in a vear, 
can get an unemployability allowance of 20s. 
per week. A 100 per cent pensioner who 
needs constant attendance can claim a con- 
stant attendance allowance of £1 per week, 
or, in exceptional cases, £2. A pensioner 
receiving approved in-patient treatinent in 
hospital will have his pension made up to 
the 100 per cent rate during the treatment. 
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The case of the man who is not 100 per 
cent disabled, but is quite unable to do his 
previous job, is catered for by provision for 
an increase of lls. 3d. in the pension, pro- 
vided that his total pension does not exceed 
the 100 per cent rate. 

A pensioner will also draw dependent’s 
allewance of 7s. 6d. for his first child; 16s. 
is payable for his wife if he is receiving ap- 
proved treatment in hospital or unemploya- 
biliy allowance. Thus, a married man with 
one child who is 100 per cent disabled and 
unemployable will receive 45s. plus 20s. plus 
l6s. plus 7s. 6d., making £4 8s. 6d. a week. 

Death, benefit is also provided. Under 
Workmen's Compensation a widow received 
no pension but only a lump sum varying 
from £400-£700, according to the deceased’s 
earnings and the number of dependent 
children. This meagre provision has been 
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swept away and the widow will now draw a 
weekly pension. For 13 weeks after death 


the pension will be 36s. per week. Then it 


will be reduced to 30s., if she is over SC or 
has a dependent child, or is permanently in. 
capahle of self support. Otherwise it will 
be reduced to 20s. An additional 7s. 6d. is 
payable for the first child. The pension 
eeases on reMarriage and the widow then re- 
ceives a gratuity equal to fifty-two weeks’ 
pension. 

The new Act also covers a wide field of 
dependents, who previously had no claim. 
The dependent widower, parents who were 
being maintained to a substantial extent by 
the deceased and relatives who were being 
wholly or substantially maintained, and 
women having one of the deceased’s children 
in their care are all entitled to make a claim, 








German Chemical Output 


British Manufacturers’ Concern 


HE concern that is felt in the British 

chemical industry regarding the war 
potential that will ultimately be available to 
Germany, if she is allowed to retain her pro. 
ductive capacity in chemicals to the extent 
now planned, is alluded to in the annual re- 
port of the Chemical and Allied Trades 
Section of the Manchester Chamber of Con- 
merce. 

The chairman, Mr. Forrest Hewit, states 
in the report: Discussions are taking place 
concerning productive capacity which it is 
now planned to leave in German hands. It is 
understood at the moment that in relation 
to 1936 output, 80 per cent of pharmaceuti- 
cal production, 40 per cent of heavy chemi- 
cal production, and 70 per cent of other 
chemical production will be retained. It 
is realised that Germany must eventually 
build up a sound economy, but some concern 
las been expressed at the war potential 
which will be available if such percentages 
are ultimately permitted. 

Mr. Hewit opened the report by stating: 
1946 may be recorded as a year of sustained 
progress in the reconversion period .of the 
chemical industry, despite the many prob- 
lems which have arisen to complicate the 
task. During the year it has been the policy 
of the industry to give priority to the needs 
of manufacturers in this country in order 
that the export drive shall not be impaired. 
Notwithstanding these demands, however, 
it has been possible almost to double export 
figures in comparison with 1945 returns. In 
relation to the 1938 figures the volume of 
export has increased by no less than 60 per 
cent, a commendable achievement towards 
the objective of 75 per cent set by the Pre- 
sident of the Board of Trade. 


During the first ten months of the year 
the value of chemicals, drugs, dyes, and 
colours exported totalled £55.0 millions, 
compared with £30.8 millions in 1945, and 
£18.0 millions in 1938. In considering over- 
seas trade it should be remembered, how- 
ever, that Germany, our principal pre-war 
competitor, is temporarily out of the field. 
Further effort will be required when exports 
from this source are resumed. 

Difficulties besetting the expansion of the 
industry include shortages of plant, build- 
ings, and equipment required for replace- 
ment and extension; obstacles have also been 
encountered in obtaining trained technical 
personnel and an adequate amount of 
labour. In connection with equipment it 
was hoped that valuable assistance would 
be forthcoming from the importation of Ger- 
man chemical plant as part of the war re- 
paration, but expectations in this direction 
have so far not been realised. 


After referring to Germany's productive 
capacity, Mr. Hewit went on: As a defeated 
nation Germany has had to submit to an 
investigation of her plants and processes, 
and many excellent reports have been pub- 
lished by teams of scientists, through wich 
much time and research effort will be saved 
by British firms, but these facilities are 
available to foreign firms and no exclusive 
advantage will accrue to the chemical indus- 
try in this country. 





The mining and metal industry of Austria 
has, during the last year, increased from 
month to month. The October production 


amounted to 10,227 tons of coal, 203,283 tons 
of lignite, 14,000 tons of magnesite, 58,658 
tons of iron ore and 15,000 tons of steel. 
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News Events of 1946 


JANUARY 


Chemical and allied sciences and the chem- 
ical industry were well represented in the 
New Year Honours List. 


Mr. H. W. Cremer was appointed a joint 
honorary secretary of the Society of Chemical 
Industry. 


The first post-war exhibition of scientific 
instruments and apparatus was opened at the 
Imperial College of Science and Technology 
in London. 


Mr. D. N. Lowe was appointed secretary 
of the British Association for the Advance- 
ment of Science in succession to Dr. O. J. R. 
Howarth, who retired. 


The American Chemical Society's Priestley 
Medal was awarded to Professor I]. M. Heil- 
bron, F.R.S. 


The first batch of German scientists and 
technicians arrived to work in this country. 


A successful inaugural year was reported at 
the first annual meeting in Manchester of the 
North-Western branch of the Institution of 
Chemical Engineers. 


By retirement, I.C.I. lost two well-known 
personalities in Dr. Roland E. Slade, Re- 
search Controller, and Lt.-Col. G. P. Pollitt, 
D.8.0., M.Se., Ph.D., one of the original 
directors and mainspring of the inspiration 
that founded the Billingham works. 


Awards totalling £10,000 were made from 
the Harmsworth Trust Fund to three lead- 
ing scientists who discovered and developed 
penicillin: Sir Alexander Fleming; Sir 
Howard Florey; and Dr. Boris Chain 


Production of penicillin at the Speke fac- 
tory, Liverpool, reached 80,000 mega units 
in the month—about one eighth of the total 
United States output. 


I.C.I. and Tatas announced an agreement 
to establish in India an industry for manu- 
facturing the entire range of dyestuffs for the 
Indian market. 


FEBRUARY 
The formula of Paludrine, the revolution- 
ary anti-malaria drug, discovered by I.C.1. 
scientists, was disclosed. 


The formation was announced of a Joint 


Committee on Metallurgical Education by tha 
five leading national metallurgical institutes. 


Full-scale activity was resumed by the 
Copper Development Association. 


Under the auspices of the Institute of 
Physics, an Industrial Spectroscopic Group 
was formed. 


Mr. G. F. Layock was elected president 
of the Institution of Mining and Metallurgy, 
in succession to the late Lt.-Col. Edgar Pam. 


The Prime Minister in Parliament endorsed 
the policy of directing scientific research to 
the substitution of home-produced for im- 
ported raw materials. 





Dr. Roland E. Slade 


To make arrangements for the Chemical 
Society’s centenary celebrations in 1947, the 
council set up an executive committee. 


The United States Board for the Co-ordin- 
ation of Malarial Studies announced that 
compounds considered superior to quinacrine 
(atabrine) had been developed. 


MARCH 


The world’s largest uranium deposit was 
reported to have been found near Stanthrope, 
Queensland. 


Dr. John Brittain, Director of Research, 
Explosives Projectiles, was killed in an ailr- 
craft crash. 


First of its kind in a British university, 
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the appointment was announced of Dr. Leslie 
Aitchison to the newly-established Chair of 
Industrial Metallurgy at Birmingham Uni- 
versity. 


The first post-war industrial exhibition in 
the London area took place at the Renauit 
Works, Acton, chemical concerns being 
among those participating. 





Dr. Wallace P. Cohoe 


The Messel Medal for 1946 was awarded 
to Dr. Wallace P. Conoe, a past-president cf 
the Society of Chemical Industry and past 
president of the American and Canadian 
sections. : 


The Mond Nickel Company offered £50,000 
to the five metallurgical institutes to provide 
for additional special training of metallurg- 
ical students. 


A gift of nearly £137,000 from constitu- 
ent associations and members of the British 
Non-Ferrous Metals Federation enabled 
Birmingham University to proceed with 
plans for the development of its metallurgical 
department. 


At the 68th annual meeting of the Royal 
Institute of Chemistry Dr. Gerald Roche 
Lynch was elected president in succession 
to Professor Alexander Findlay. 


ig 


A White Paper was issued giving the text 
of the agreement between the British and 
United States Governments on the principles 
applying to the exchange of information 
relating to the synthesis of penicillin. 


Steel production in Great Britain during 
the month was at an annual rate of 
13,295,000 tons—highest ever achieved in 
peace-time, 
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After long association with the chemical 
industry in an administrative capacity, Mr, 
A. $. Chamberlain, B.Sc., retired from the 
board of I1.C.1., Ltd. (General Chemicais 
Division). 


APRIL 


.The question of the industrial development 
of atomic energy was raised in the House 
of Commons. 


A two-day conference on “Industry and 
Research®’ was held in London under the 
auspices of the Federation of Bniisn in- 
dustries. 


Development of a new type of synthetic 
resin was announced by the Plastic Division 


of I.C.1. 


Mr. C. M. Whittaker, B.Sc., succeeded Dr, 
C. J. T. Cronshaw, as president of the 
Society of Dyers and Colourists. 


The death took place of Mr. Harold 
Wright, chief metallurgist to Dorman. Leng 
and Co. and an honoured figure in the 
metallurgical world. 


A war-time group of light metal manufac- 
turers collaborated to form a development 
organisation known as ‘“ Alar.’ 





The Late Mr. Harold Wright 


Transfer of its entire laboratory chemical 
section to the former British Power Boat 
Company's factory at Poole, allocated to °t 
by the Board of Trade, was proposed by 
British Drug Houses, Ltd. 


The necessity for increased supply of raw 
materials to prevent ‘‘widespread chaos”’ in 
the industry was emphasised by the president 
of the National Paint Federation, Mr. ©. 
Owen Morley. 
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Courtaulds, Ltd., gave £60,000 to Leeds 
University for the establishment of a rayon 
division in the department of textile indus- 
tries. 


The Iron and Steel Institute awarded the 
Bessemer Gold Medal for 1946 to Mr. J. S. 
Hollings, of Guest Keen Baldwins Iron and 
Steel Co.. Ltd. 





Sir Archibald Fleming 


The first recorded death in England and 
the second only in the world from. DDT in- 
secticide was that of a farm labourer ia 
Lancashire, who died from the toxic effects 
of drinking mushroom-fly DDT concentrated 
emulsion. 


Professor W. N. Haworth was appointed 
chairman of the Chemistry Research Board 
of the Department of Scientific and Indus- 
trial Research. 


MAY 


The Minister of Supply announced a Gov- 
ernment decision to make penicillin available 
to the public against a doctor’s prescription. 


The iron and steel industry’s seven-and-a 
half years’ plan for its own re-organisation 
and modernisation was published in a Gov- 
ernment White Paper. 


The Soviet Scientific Research Institute of 
Metallurgy invented a new alloy, described 
as of great magnetic strength and called 
‘ Magniko.’’ 


A provisional long term programme of 
capital expenditure covering the next eight 
years, amounting in all to over £40,000,000 
was announced by the chairman, Lord 
McGowan, at the annual meeting of I.C.I., 
Ltd. 


A start was made on the erection of the 
I.C.1. factory at Billingham for the manu- 
facture of nylon polymer. 
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For their services in the discovery and 


development of penicillin, Professor Sir 
Alexander Fleming, F.R.S., F.R.C.S., 


F.R.C.P.. and Professor Sir Howard Florey, 
F.R.S., M.A., B.Se., Ph.D., were jointly 
awarded the Albert Gold Medal of the Royal 
Society of Arts. 


Warning that, unless coal supplies in- 
proved, further cuts might be expected in 
our export of essential chemicals was given 
by Lord McGowan, chairman, at the annual 
meeting of I.C.1., Ltd. 


An Atomic Scientists’ 
formed in London, and 
memorandum, 


Association was 
issued its first 


JUNE 


At the 27th annual general meeting of the 
Chemical Engineering Group of the Society 
of Chemical Industry, Mr. M. B. Donald was 
re-elected chairman. 


The German process of making butter from 
paraffin produced from coal was illustrated 
in photographs published by THE CHEMICAL 
AGE, 





Sir Howard Florey 


Lieutenant-Colonel F. J. Griffin took up his 
duties as general secretary of the Society of 
Chemical Industry. 


The first woman to become an officer of the 
Pharmaceutical Society of Great Britain, 
Mrs. J. K. Irvine was elected vice-president. 


H.M. the King opened the Empire Scien- 
tific Conference in London, convened and 
organised by the Royal Society. 


Well-known personalities in the chemical 
and allied sciences figured in the Birthday 
Honours list. 

A survey undertaken by the United States 


Department of Commerce revealed the seri- 
ousness of the world shortage of fertilisers. 
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Associated with the chemical industry since 


1897, Mr. Dudley Christopherson, sales 
director of Albright and Wilson, Ltd., 
retired. 

JULY 


Manchester College of Technology received 
a gift of £60,000 from Courtaulds, Ltd., to 
provide re-equipment for teaching and re- 
search in rayon technology. 





Dr. L. H. Lampitt 


Production details of ‘* Teflon,’’ the tetra- 
fluoroethylene polymer developed for war 
purposes by Du Pont’s, were published. 


A party of Russian scientists visited 


England. 

The silver jubilee of the discovery of in- 
sulin was marked by a gathering of the 
Diabetic Association at the Royal Institution. 


Dr. L. H. Lampitt was, at the 65th annual 
meeting, elected president of the Society «f 
Chemical Industry, succeeding Dr. E. K. 
Rideal, F.R.1.C., F.R.S. 


Chairman of the American section of the 
Society of Chemical Industry in 1944-5, Dr. 
Foster D. Snell was elected president of the 
American Institute of Chemists. 


Dr. D. F. Twiss, D.Sc., F.R.I.C., retired 
after a distinguished career, including 32 
years as chief chemist to the Dunlop organ- 
isation. 


AUGUST 


The Swiss chemical and pharmaceutical 
concern, F. Hoffman-La Roche and Co., 
celebrated the fiftieth anniversary of ats 
foundation. 


The Mineral Development Committee, to 
inguire into the metalliferous and other 
mineral resources of this country, was set Ip 
by the Minister of Fuel. 
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Six corporations and five individuals were 
charged at Denver, Colorado, with conspir. 
ing to fix prices and monopolise the United 
States vanadium industry, in contravention 
of the anti-trust laws. 


Details of the process developed in the 
United States for the commercial production 
of phthalic anhydride from petroleum ortho. 
exylene instead of from naphthalene were 
published. 


SEPTEMBER 


Names of first members of the board set 
up to supervise the development and recon- 
struction of the iron and steel industry were 
announced by the Ministry of Supply. 


A number of German metallurgical enter- 
prises resumed operations. 


The Scientific Society of Zurich, Switzer- 
land, celebrated its bicentenary. 


The present and prospective position of 
plastics was surveyed by Dr. V. EK. Yarsley, 
D.Sec., M.Sc., F.R.I.C., in a paper at the 


International Technical Congress in Paris. 





Dr. D. F. Twiss 


A fellowship scheme and two scholarship 
schemes to advance research, teaching and 
training in extraction metallurgy were est. 
ablished by the Nuffield Foundation. 


The Chemical Industry Medal of America 
for 1946 was awarded to Dr. W. H. Dow, 
president and chairman of the Dow Chemical 
Company and president of the Ethyl-Dow 
Chemical Company. 


The ‘Britain Can Make It’’ exhibition 
was opened by H.M. the King. 


Pilot-scale production of streptomycin, :t 
was announced, was to be undertaken by a 
number of British firms. 
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Mr. Geoffrey Heyworth, chairman of Lev»r 
Bros. and Unilever Ltd., accepted an invita- 
tion to become chairman of the Advisory 
Council for Scientific and Industrial Research, 
in succession to Lord Riverdale, who retired. 





Lord McGowan 


OCTOBER 


Establishment of a national centre for 
processing and distributing radium, radon 
and artificial radio-active substances at 
Amersham, Bucks., was announced. 

Papers of interest to the chemical and 
allied industries were presented at a confer- 
ence in London on ‘‘ Fuel and the Future,’ 
under the auspices of the Ministry of Fuel. 

The Plastics Group of the Society of Chem- 
ical Industry held its first meeting of the 
session, with an address on recent advances 
by the chairman, Mr. N. J. L. Megson. 


First British firm to install plant for large- 
scale production of streptomycin, Boots Pure 
Drug Co., Ltd., made its plans public. 


The president of the International Society 
of Leather Trades Chemists, Professor P. 
Chambard, was present at the annual meet- 
ing of the British Section in Leeds. 

An international tin conference was held 


in London. 


Development of a new synthetic fibre, 
founded on terephthalic acid and ethylene 
glycol, to be known as ‘‘ Terylene.’’ was 


recorded. 


The Atomic Energy Bill was passed in the 
House of Commons. 


The possibility of Imperial Chemical Indus. 
tries manufacturing in China in partnership 
with the Chinese was referred to by the 
chairman, Lord McGowan. 

A new organic insecticide, Velsicol 1068, 
was announced by the Hygienic Chemical 
Company. 
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NOVEMBER 


A machine weighing more than 1000 tons 
and containing a magnet 30 ft. in diameter, 
for use in nuclear research, was being in. 
stalled at Birmingham University. 

The re-construction of the Skoda Works 
in Czechoslovakia was reviewed. 

One of the few surviving links with 
l‘araday, Professor P. F. Frankland, noted 
for his research in optical activity and sterco- 
chemistry, died, aged 88. 

By a majority of 24 votes, members of 
the British Association of Chemists rejected 
affiliation with the Trades Union Congress. 


Sir Alfred Egerton, M.A., B.Sc., F.R.I.C., 
F.R.S., Professor of Chemical Technology at 
the Imperial College of Science, received the 
Rumford Medal of the Royal Society; and 
Professor C. K. Ingold, D.Sc., F.R.1.C., 
F.R.S., Professor of Chemistry at London 
University, the Davy Medal. 





The Late Professor P. F. Frankland 


The death took place of Dr. Dorothy 
Jordan-Lloyd, M.A., D.Sc., F.R.1.C., direct or 
of the British Leather Manufacturers’ Re- 
search Association. 


DECEMBER 


The synthesis of minute quantities of 
benzylpenicillin was announced in the United 
States. 

Mr. Norman Sheldon, A.R.C.5., ¥.R.I.C., 
was elected president of the British Associa- 
tion of Chemists, in succession to Professor 
R. G. W. Norrish, D.Sc., F.R.1.C., F.R.S. 

The 21st anniversary of the KElectro- 
depositors’ Technical Society was celebrated. 

The results of the investigation of German 
technical and scientific discoveries by British 
and allied experts were seen at an exhibition 


opened in London. 
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ORGANIC CHEMICAL INDUSTRY 


LORD McGOWAN {ON BRITAIN’S OPPORTUNITY 


HE following article, written by Lord 
McGowan, chairman of Imperial Chem- 
cal Industries, Ltd., appears in the current 
issue of the Board of Trade Journal. An 
explanatory note states that it should not be 
regarded as containing official statements of 
Government policy. | 
During recent years, science has emerged 
steadily “from the laboratory into direct con- 
tact with everyday life. Scientific research 
has become the life blood of industry; and 
the efficiency with which industry itself is 
able to apply the results of this research is a 
measure of its ability to exist and play a 
useful part in a fast-developing world. 


Contribution to Victory 


Throughout the war, British industry was 
called upon not only to provide the fighting 
forces with almost all the stores and weapons 
that they needed, but to carry a large share 
of the responsibility for ensuring the scienti- 
fic and technical progress that contributed so 
much to our victory. The success with 
which it accomplished both these tasks is 
recognised throughout the world, and its 
reputation 1s correspondingly high. To-day 
British industry is judged on its war-time 
record and the world looks to it to supply 
the consumer goods of peace. 

More than almost any other, the chemical 
industry depends on the direct application of 
science for its continued progress. During 
the war, chemical research continued at a 
high pitch of intensity, making discoveries 
that maintained our unrivalled war-time 
record of invention. Many of these were 
applied directly to the immediate purposes 
of war; others had to wait until the oppor- 
tunity for development returned with the 
coming of peace. 

Today the chemical industry covers an 
enormous range of interests; and the relative 
importance of the various branches is im- 
possible to assess. There is, however, one 
branch of rapidly increasing significance, in 
which Britain has a most powerful stake. 
That is, the field of organic chemistry. 

As an industry, organic chemistry is near- 
ing its centenary. The first coal-tar dyestuff 
was discovered in Britain in 1856, and the 
dycstuffs industry that sprang from it has 
acted as a nucleus for the growth of organic 
chemistry throughout the industrial world. 
It presented Britain with a magnificent 
opportunity which she completely failed to 
turn to account, and by the end of the cen- 
tury Germany. had established herself as the 
most powerful organic chemical producer. It 
was not, in fact, until the 1914-1918 war that 
we in Britain were able to establish our 


organic chemical industry on a scale that 
could compete in the markets of the world. 

Between the wars, organic chemistry de- 
veloped around the growing dyestuffs in. 
dustry, until by 1939 British dyestuffs were 
well able to hold their own against compe- 
tition from Germany and other countries 
Most important of all, the British industry 
had based itself so thoroughly on research 
that in fundamental discovery and _ original 
work its chemists had attained a reputation 
unsurpassed by those of any other nation. 

During the war, the British dyestuffs in- 
dustry was able to " supply the pool of organic 
chemists essential to the scientific prosecu- 
tion of the war. It was to dyestuffs labora- 
tories that the nation turned for men to 
develop the explosives and the plastics, the 
drugs and disinfectants, and the multitude 
of other materials needed by the fighting 
Forces. 

Today, we are benefiting from our war- 
time experience. We enter the era of peace 
with a powerful research backing and an in- 
valuable manufacturing experience. The 
world wants British goods, and in helping 
to supply them the organic chemical industry 
has a tremendous part to play. Are we ready 
tc accept our magnificent opportunity? Or 
is our industry failing to respond to the call 
of progress? The answer is to be found in 
the record of our war-time achievements. 

So far as dyestuffs are concerned, the out- 
break of war found the British industry estab- 
lished in the markets of the world. The old 
myth of German superiority, born of their 
half-century start, had been exploded. Re- 
search continued during the war, though its 
aims were largely readjusted to meet war- 
time needs, and many hundreds of new dye- 
stuffs and auxiliary products were developed 
and new applications devised. Today, the 
British dyestuffs industry is able to supply 
a complete range of modern dyestuffs for all 
purposes. 


German Stranglehold 


In synthetic medicinals, the Germans had 
established an extremely powerful hold before 
the war. Their earlier development of the 
dyestuffs industry had enabled them to push 
ahead rapidly into this new and complex 
field of organic chemistry, and _ British 
chemists were finding it difficult to break the 
stranglehold of the I.G. Many important 
contributions had been made by British re- 
search—for example, in the sulphonamide 
field—but our drugs industry was not a major 
supplier of the world market 

The outbreak of war gave the British 


organic chemical industry an opportunity of 
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entering the pharmaceutical market on a 
grand scale. At the same time, however, it 
was struggling to cope with the tremendous 
demands that war had placed upon it. Never- 
theless, the research backing was there. the 
organic chemists turned to their dual task 
and production went ahead. Methods of 
making established drugs were wcrked out 
and manufacture begun. In addition, many 
new drugs were developed. One example 
should suffice to illustrate the success with 
which this job was tackled. 

When the Japanese overran Malaya and 
the Kast Indies our supplies of quinine were 
cut off. A critical situation immediately 
arose, because our armies were already fight- 
ing in malarious regions, and their health 
had to be protected. Our organic chemical 
industry was called upon to provide the neces- 
sary drug, and so undertook the large-scale 
production of mepacrine, a complex anti- 
malarial which the Germans had developed 
before the war. 

Within a short time, mepacrine tablets 
were being manufactured in their hundreds 
of thousands, and our troops were kept sup- 
plied with them throughout the war. Thus 
timulated, anti- malarial research in Britain 
went on to score a signal success on its own 
account, for in 1945 the discovery of ‘‘ Palu- 
drine ’’ was announced. This is a more 
powerful anti-malarial drug than any the 
world has hitherto seen. After only two or 
three years, therefore, our research chemists 
had made a major discovery in a field which 
had been a German preserve for the last 
twenty years. 

In other medicinal and pharmaceutical in- 
dustries, the story is the same. Britain has 
made the most of the opportunities created 
by Germany’s defeat, and is already making 
major contributions to progress in this new- 
found field. 

Agricultural chemistry also offers a great 
future to our organic chemist, and impres- 
sive advances have already been made in 
the development not only of insecticides of 
unparalleled power, but also in the perfection 
of selective weed killers which have been 
evolved out of research into plant hormones. 

Progress in Plastics 


Another most important development in 
organic chemistry has followed upon the 
entry of scientific research into the plastics 
industry. Here again Britain is in the fore- 
front of progress and the achievements of 
our plastics chemists have brought them 
world-wide recognition. Outstanding among 
recent British developments have been 
“Perspex ’’ and  polythene—the first, a 
transparent material, tough, unsplinterable, 
and only half the weight of glass. It was 
used during the war for all transparc nt sur- 
faces on our bombers and fighters. Now it 
is undergoing intensive development for a 
host of peacetime uses ranging from artificial 
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eyes, surgical splints and lenses to attractive 
domestic fittings and corrugated sheets for 
the roof lighting of factories. The second, 
polythene—an almost indestructible plastic— 
makes a remarkable insulating material. As 
such, it played a substantial part during the 
war in the rapid development of that other 
triumph of British ingenuity—radar, and its 
rich promise for a host of peacetime applica- 
tions is now being explored. The discovery 
of a rew synthetic textile fibre, ‘‘Terylene,’ 
is the most recent accomplishment of British 
research in this young but growing branch of 
organic chemistry. 
Confidence in the Future 

So, in these few aspects of our organic 
chemical industry, we can see that Britain is 
active and alive to the opportunity that is 
aiflorded by continued progress and research. 
We are facing the future with a morale made 
strong by success. We have the essential 
foundation of research, we have the indus- 
trial experience, and we have the manufac- 
turing resources necessary to bring our dis- 
coveries quickly on to the market. Finally. 
we possess the managerial enthusiasm and 
drive that spring from sound knowledge and 
an unbounded confidence in the ability of 
our employees. 

At the moment, Germany, is not to be 
reckoned with as an industrial exporting 
nation, but the necessity to reconstruct her 
economy means that this situation cannot 
last indefinitely. Whilst it does, however, 
the markets she once supplied are open to 
the world. The opportunity is there waiting 
for us; let us waste no time in making use 
of it. 

Iinperial Chemical Industries have already 
announced expansion schemes for their dye- 
stuffs and allied industries running into manv 
millions of pounds. A large proportion of 
this expenditure will be on facilities for re- 
search, on which they pin their hopes for the 
future. They are going ahead as quickly as 
they can with the construction of new and 
improved chemical plants with which to in- 
crease our output, and to begin production of 
many newly developed products which are 
now beyond the research stage. 

Always at the back of our minds is the 
conviction that scientific research is the 
essential prerequisite to success. Only by 
basing our work fairly and squarely on its 
foundation can we be sure of progress. Past 
experience has shown that Britain has men 
of scientific ability second to none. We are 
determined that they shall lack for nothing 
in the facilities essential to their work. 

Our post-war plans are at present ham- 
pered by the difficulties of the post-war world 
—shortages of plant, labour and essential ser- 
vices and raw materials. More than almost 
any other industry, we stand to suffer from 
shortage of coal, as coal is our primary 
material. 








Personal Notes 


Mr. H. S. Merrick has retired from the 
board of Fisons, Ltd. 


Mr. H. R. Perers has been appointed a 
director of J. M. Steel & Co., Ltd. 


LORD MCGOWAN, chairman of L.C.L., Lid., 
is on a three months’ business tour of South 
America. 


Mr. A. E, J. Simon THOmas, Mr. |, J. 
TEMPEL and Mr, RoGer H. HEYwortuH have 
been appointed members of the board of 
Lever Brothers & Unilever, Lid. 


SIR CHARLES KRUCE-GARDNER, who re 
cently resigned his post as chief executive 
for Industrial Reconversion at the Board of 
Trade, has been appointed chairman of John 
Lysaght, Ltd. 


pik VYVYAN BOARD, at his own request, 
has relinquished his appointment as a direc- 
tor of the Distillers Company with the view 
to conunuiny his work in the Government's 
service. 


Mr. M. B. DONALD, joint hon. secretary 
of the institution of Chemical Engineers and 
chairman of the Chemical Engineering 
Group, 8.C.1., has had conferred upon him 
the title of Reader in Chemica] Engineering 
in the University of London, in respect of 
the post held by him at University College. 


Lr.-CoL. ErRNresT BricGs, C.B.E., D.S.O., 
who has been chairman of Lever Bros. (Port 
Sunlight), Ltd., since 1938, has retired. He 
was recently presented with a barograph 
(his own choice), by the Mayor of Bebing- 
ton, Ald. Henry Wilkinson, from the sub 
scriptions of over 3000 workpeople. He has 
since joined the board of W. J. Fraser & 
Co., Ltd., Dagenham, as also has MaJor 
I. D. NAPIER-CLAVERING, 


Mr, G. A. S. NAIRN has been appointed 
chairman of Lever Brothers (Port Sunlight), 
Ltd., on the retirement of Lt.-Col. E, Briggs 
upon reaching the age limit. Mr. Nairn has 
also been appointed chairman of the com- 
mittee which has been formed by Lever 
Brothers & Unilever to co-ordinate its activi- 
ties in the Merseyside area. 


Mr. F. K. KIELBERG has resigned from his 
position as joint managing director of the 
United Molasses Co., Ltd., but remains 
chairman. Mr, G. W. Scorr has been ap- 
pointed managing director; and the secre- 
tary, Mr. C. G, ALLoTT, has been appointed 
a director, Mr. H. T. Schierwater having 
resigned. 
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Mr. G. IRVING, who represented Wal. 
worth, Ltd., in the Midlands and the West 
Country, has retired after a long period of 
service with the company, having begun with 
its predecessor, H. Munzing, as a ware. 
houseman in 1890. He became an outside 
representative in 1908. From 1921 to 1927 
he was manager of the Glasgow branch and 
since 1927 had made Birmingham his head 
quarters, 


Oilicers of the North-Western branch of 
the Institution of Chemical Engineers for the 
coming year were elected at the annual 
meeting in Manchester on January 3 as fo! 
lows: chairman, Mr. T. PENNY; vice-chair. 
man, Mr. J. MCKILLoP; hon, secretary, MR. 
A. Rees JONES; committee, Mr. KK, C. B. 
Bott, Mr. G. BREARLEY, Mk, F. BROAD 
BENT, Mr. C. Cooper, Mr. C. J. T. CRon- 
SHAW, Mr. J. F. C. GartsHorReE, Mr. J. 8. 
HUNTER, Mr, |. P. LEWELLYN, Mr. J. M. 
WISHART, and Mr. FE. WOoLmLATT. 


Obituary 


Dr. L. V. REDMAN, of Nelson, Ontario, 
who recently died of a heart attack while 
visiting Toronto, was well known for his 
achievements in the invention and develop- 
ment of plastics. 

Formerly assistant professor at the Uni- 
versity of Kansas, where he was active in 
researches on synthetic resins, he later be- 
came president of the Redman Products Co., 
of Chicago, in 1914, and with the merger of 
the company with the Bakelite Corporation, 
was appointed vice-president and director of 
research. In 1931, Dr. Redman was elected 
president of the American Chemical Society. 
He was chairman of the Chicago section, 
and later of the North Jersey section of the 
A.C.S. He was a past chairman of the 
American section, Society of Chemical In- 
dustry, and past president of the Chemists 
Club of New York. Dr. Redman was a 
fellow of the American Association for the 
Advancement of Science, a member of the 
American Institute of Chemical Engineers, 
of the American Institute of Chemists, and 
of the Chemists’ Clubs of Chicago and New 
York. 

Many honours were conferred upon Dr. 
Redman. He was awarded the Graselli 
Medal for the best article written and pub. 
lished on chemistry at the time of the award. 
He also won the gold medal awarded by the 
Society of Chemical Industry for the most 
outstanding contribution to chemical science 
during that period. The University of 
Toronty conferred upon Dr, Redman the 
honorary degree of Ph.D. and McMaster 


— 


University the honorary degree of D.Sc. He 
was a fellow of the Canadian Institute of 
Chemistry. 
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COMING OF AGE OF E.T.S. 


CELEBRATIONS 


T was a memorable occasion for members 
Lo: the [Electrodepositors’ Technical 
Society when, at their headquarters, the 
Northampton Polytechnic, London, on 
December 7, they gathered to celebrate the 
2ist anniversary of the Society’s foundation. 

A large company of members and visitors 
was present. Dr. S. Wernick, the president, 
was in the chair, and welcome persoualities 
supporting him were the Society’s first 
president, Mr. Samuel Field, and most of 
the succeeding presidents, including Dr. 
R. S. Hutton, Mr. R. E. A. Ollard, Dr. 
H. J. T. Ellingham, Mr. A, W. Hothersall 
and Dr. J. R. 1. Hepburn. Also on the 
platform were the vice-president, Dr. G. E. 
Gardam; the honorary treasurer, Mr. F. L.. 
James; and Major L. H. Peter, chief en- 
gineer for Westinghouse Brake and Signal 
Co. 

The 21 years of the Society’s history was 
appropriately illustrated by graphs and 
diagrams, displayed behind the platform and 
demonstrating its achievements and the ex- 
pansion of its membership and _ activities: 
while the latest types of electro-deposits and 
also electrolytic polishing, as well as intri- 
cate instruments developed in recent years 
for the control of electro-deposits, were also 
on exhibition. 


Founders 


Recalling the first meeting in that same 
building twenty-one years before, the presi 
dent said there were four outstanding in 
dividuals who might be looked upon as 
founders: Mr. Spiers, at that time secre- 
tary of the Faraday Society; Mr. Samuel 

Field, head of the Chemistry Departine nt of 
“poe Ramsar Polytechnic; Mr. W. E. 
Harris, who became the first honorary 
treasurer; and the late Mr. William James, 
first honorary treasurer and father of the 
present honorary treasurer. 

Dr. Wernick quoted messages of congratu- 
lation from sister societies, among them 
from Professor Hinshelwood, president 
of the Chemical Society; Dr. Roche Lynch, 
president of the Royal Institute of Chemistry ; 
Dr. Z. De Ferranti, president of the Insti- 
tution of Electrical Engineers; Mr. G. W. 3S. 


! 
those 


Marlow, ‘secretary of the Faraday Society ; 
Mr. F. K. Savage, president of the 
American Electroplaters Society; Dr. 


Colin Fink, secretary of the American Elec: 
trochemical Society; and several Continental 
societies. specially - appreciated was a 
letter fromthe Society’s first secretary; Mr 
Harriss now living in Canada. - 

An intteresting * announcement by the 
s decision 


IN LONDON 


to institute a medal, to be. known as the 
E.T.S. Medal, and to be awarded at inter- 
vals to individuals considered to have per- 
formed outstanding services in the field of 
electrodeposition. It was hoped the medal 
would be international in scope. 

The unanimous decision of the council, 
said Dr. Wernick, was that there was no 
more meritorious claim to the first award 
of the medal than that of the Society’s first 
president, Mr. Samuel Field. Prolonged 
applause followed, as the president handed 
Mr. Field a scroll in token of the medal, 
which has yet to be cast. 

Acknowledging the award, Mr. Field said 
he had certainly taken some part in the 
Society’s foundation but had little thought 
the time would come when it would hold 
such an honoured place in connection with 
the research and industrial developments 
that had taken place in the field of electro- 
deposition. 

Professor Hutton, Mr. Hothersall, Mr. 
Ollard, Dr. Ellingham, Mr, B. J. R. Evans, 
one of the founders of the Society’s flourish- 
ing Midlands Centre, and Major Peter also 
addressed the Society. The latter handed the 
president a cheque for 250 guineas from the 
Westinghouse Brake and Signal Co, towards 
the Society’s Publications and Develop 
ment Fund, 


‘Non-Ferrous Scrap Metals 
Latest Prices 


HE Ministry of Supply has issued a list 
of selling prices of non-ferrous scrap 
metals at Ministry of Supply depots, where 
sales will be held when sufficient material of 
the quality required is available. The list 
refers to delivery until the end of April 
and is published without prejudice or com 
Initment, Inquiries regarding the list 
should be addressed to Directorate of N.F. 
Metals (Scrap Disposals Department), 41-453 
Norfolk Gardens. London, W.C.2. 
The following is a summary of the prices 
per ton of the various classes of scrap listed : 


Copper—scrap, £107 to £110 10s.;  turn- 
ings, £98. Zince—scrap, £58 10s. Brass 


scrap, £80 to £93 10s. ; turnings, £79; 70/350 
metallies, £73 10s. ; 60/40 rod swarf, £73 10s. ; 
60/40. broken down fuse scrap; £82: 90/10 
vilding metal scrap, £100 10s. to. £1038; 95/5 
cap nietal webbing, £104. Seray bullet en- 
velopes Cupra nickel, P1 Ls. - otldine 
metal, £89, - 
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NEXT WEEK’S EVENTS 


MONDAY, JANUARY 13 


Institution of the Rubber Industry. 
James Watt Memorial Institute, Great 
Charles Street, Birmingham, 7.15 p.m. Mr. 
W. H. Chapman: ‘‘Foamed Rubber Latex 
and Allied Products.”’ 


TUESDAY, JANUARY 14 


Society of Chemical Industry. The Univer- 
sity, lLaverpool, 6.30 p.m. Mr. P. N 


Williams: ‘* Synthetic Fats.’’ 


Chemical Society (Plastics Group).  Bur- 
lington House, Piccadilly, London, W.1, 
6.30 p.m. Dr. H. P. Standinger: ‘* Vinyl- 
idene Chloride and its Polymers.’’ 


Society of Instrument Technology. Man- 
chester College of Technology, 7.15 p.m. 
J. D. Tallantire: ‘‘ Continuous Process 
Measurement in Dirty Fluids.’’ 


WEDNESDAY, JANUARY 15 


Royal Statistical Society (Industrial Appli- 
cation Section, Birmingham and District 
Group). Chamber of Commerce, 95 New 
Street, Birmingham, 6.30 p.m. Mr. V. 48. 
Gough: ‘* Statistical Definitions and their 
Consequences.”’ 


Institute of Welding. The Fyvie Hall, 
Polytechnic, Regent Street, London, W.1, 
7.30 p.m. Mr. R. G. Braithwaite: ‘* The 
Application of Welding to Steel Structures.’’ 


Institution of Chemical 
Engineers 
Forthcoming Annual Meeting 


HE 25th annual corporate meeting of 

the Institution of Chemical Engineers 
will be held at the Connaught Rooms, Great 
Queen Street, London, W.C.2, on April 10 
at 11 a.m.—not on April 11 as previously 
announced. 

The following are the nominations of the 
Council to fill forthcoming vacancies: Presi- 
dent, Mr. H. W. Cremer; vice-presidents, 
Mr. 8. Irwin Crookes, Mr. V. F. Gloag, Mr. 
J. Davidson Pratt, Mr. 8. J. Tungay; joint 
hon. secretaries, Mr. M. B. Donald, Mr. 
L. O. Newton; hon. treasurer, Mr. F. A. 
Greene. 

Nominations from members must be re- 
ceived at the registered office of the Institu- 
tion, 56 Victoria Street, London, S.W.1, not 
later than February 28. In the event of 
ther. being no nominations from members, 
no ballot will be necessary, and the nominees 


Royal Institute of Ohemistry. London 
School of Hygiene and Tropical Medicine. 
Keppel Street, London, W.C.1, 6.30 p.m. 
Mr. A. C. Monkhouse: ‘‘ Recent Advances 
in Atmospheric Pollution Research.”’ 


Textile Institute. Textile Institute, Man. 
chester, 7.30 p.m. Mr. J. A. McWilliam: 


‘‘ Corrosion Resisting Steel for the Textile 
Industry.”’ 


THURSDAY, JANUARY 16 


Society of Chemical Industry. (Road and 
Building Materials Group). Gas Industry 
House, 1 Grosvenor Piace, London, 8.W.1, 
6 p.m. ‘* Recent Developments in Testing 
Methods for Road and Building Materials.” 


FRIDAY, JANUARY 17 


Chemical Society. The University Chem 

ical Laboratory, Cambridge, 8.30 p.m. 
Professor M. Stacey: ‘* Macromolecules 
Synthesised by Micro-organisms,’’ (Tildea 
Lecture). 


Society of Chemical Industry (Chemical 
Engineering Group). Geological Society's 
Rooms, Burlington House, Piccadilly, Loa- 
don, W.1, 5.30 p.m. Mr. F. A. Rivett: 
‘‘ Flame Spraying of Metals and Plastics by 
the Powder Process.’’ 


Institute of the Plastics Industry and 
Institution of the Rubber Industry. Engin- 
eers’ Club, Manchester, 6.45 p.m. Dr. T 
Love and Mr. J. H. Rooney: ‘*Thermo 
setting *’ and ‘‘ Thermoplastics.”’ 


of Council will be declared elected at the 
annual corporate meeting. 

The time-table of the meeting is a3 
follows: 11 a.m., Business meeting for cor- 
porate members only; 12 noon approximately, 
president’s address; 12.45 for 1 p.m., lun- 
cheon, at which it is expected that a number 
of important guests will be present. No 
arrangements have so far been made for an 
afternoon session. 





Lever Brothers (East Africa), Limited, has 
been incorporated in Kampala for the pur- 
pose of developing a local industry based 
on oil seeds according to The Times, 
Plans have been made for the erection of 
an oil mill and soap factory at Kampala 
costing £750,000. The total yearly capacity 
will be about 40,000 tons, and the factory 
will be designed for the processing mainly 
of locally grown cotton seed. The construc. 
tion of the factory will begin almost im- 
mediately. 
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Home News Plems 


The price of antimony, English 99 per 
cent, has been advanced £25 to £150 per ton 
delivered, and crude 70 per cent by £20 to 
£125 per ton. 


D.T.D. Specification No.424, ‘‘Aluminium 
Alloy Castings for General Purposes, ’ ’ has 
been reprinted to incorporate Amendment 
Lists Nos. 1, 2 and 3, and is obtainable from 
H.M. Stationery Office (1s.). 


The Aluminium Development Association 
has moved from 67 Brook Street, London, 


W.1., to more suitable premises at 33 
Grosvenor Street, London, W.1. The 
telephone number remains unchanged— 


Mayfair 7501. 


A list of members and classified index ol 
their products has been issued by the British 
Chemical Plant Manufacturers’ Association, 
26 Portland Place, London, W.1., as an 
interim Deane yo gr pending the issue of 
British hemical Plant 1947/48, an_ illus- 
trated publication now in course of prepar- 
ation. Copies of this list are obtainable from 
the Association on request. 


In Scotland, the oils, colours and chemical 
industries received an increased degree of 
financial support last vear, compared with 
1945. New companies registered in Edin- 
burgh in 1946 involved a capitalisation of 
£429,500, as against £100,700 invested in 
new companies in this field in 1945. This 
increase is indicative of the general trend in 
flotation, last year’s new company registra- 
tions in Scotland being the highest for 
seventeen vears. 


Economic reconstruction, in various 
aspects, will be dealt with in a series of 
eight lectures to be given under the auspices 
of the Royal Society of Arts in the library 
of the Society’s house in John Adam Street, 
Adelphi, London, W.C.2. The first lecture, 
‘‘ Great Britain in Relation to the World’s 
Trade Situation,’’ will be given by Sir 
Charles Lidbury, chief general manager of 
the Westminster Bank, Ltd., on Jannarv 15 
at 5 p.m. 


Business men are now permitted to visit 
the British and American Zones in Germany 
for commercial purposes, but owing to the 
limited facilities in accommodation and trans- 
port, applications can only be considered 
from persons having a specific purchasing 
transaction in view. Applications to Sundry 
Materials Branch of the Board of Trade, 10, 
Old Jewry, London, E.C.2., should be accom. 
panied by firm enquiries for specific goods 
and the names of the German suppliers with 
whom they wish to deal, should be stated. 


A saving of between 250 and 300 tons o1 
coal a week, it is estimated, will be effected 
by the conversion to fuel oil of two large 
coal burning steel smelting furnaces of the 
English Steel Corporation, Ltd., Sheffield. 


Copper sulphate (98/100 per cent) has been 
increased by £4 7s. 6d. to £41 17s. 6d. per 
ton (less 2 per cent) in 2 cwt. bags (free) 
f.o.b. Tungsten ore prices now range from 
70s. to 73s. per unit, c.i.f. 


The A.B.C.M. has secured permanent 
offices for its branch office in Bombay. The 
address is: Association of British Chemical 


Manufacturers, Janmabhoom1i Chambers, 
Fort Street, Ballard Estate, Bombay, 1, 
India. (Tel.: Bombay 30457; telegraphic 


address, Manuchem, Bombay). 


The issue price of tungsten ore of standard 
grade has been increased by the Ministry 
of Supply from 70s. to 75s. per unit of WO3, 
delivered consumers’ works. For special 
high-grade scheelite to the foliowing specifi- 
cation : WO3 minimum 68 per cent, tin maxi- 
ium 0.60 per cent, arsenic maximum 0.10 
per cent, molybdenum maximum 0.10 per 
cent, the price is 80s. per unit W038, de- 


livered consumers’ works. 


The Institution of Chemical Engineers 
has been informed by the Ministry of 
Education that’ steps are being taken to 
initiate courses in chemical engineering 
at Walthamstow, Loughborough, Bradford 
and, possibly, Widnes. For the successful 
development of these courses, teachers are 
required, and the Institution has been asked 
to help in this connection. If any member 
would care to consider taking up such 
position, he should communicate with the 
Joint Hon. Secretaries, when his application 
will be placed before the authorities. 


The first of the new cupro-nickel coins, 
dated 1947, were issued by the Bank of 
England on Thursday last week. In appear- 
ance, size, design and weight the new coins 
are almost exactly the same as the silver 
coins which they are replacing, the only 
noticeable difference being a slightly glossier 
surface. Denominations of the coins now 
being issued are half-crowns, florins, shillings 
and sixpences. According to the Financial 
Times, the replacement of the existing silver 
coinage by cupro-nickel comage will not be 
completed for several years. It is estimated 
that the silver derived by melting down the 
existing coinage will provide sufficient metal 
to cover the essential needs of British in. 
dustry for some years to come and to repay 
to the U.S. Britain's Lease-Lend debt 
327,000,000 ozs. of silver. 
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Britain’s steel] output should be between 
13,000,000 and 13,500,000 ingot tons this year, 
according to an estimate by the British Iron 
and Steel Federation. This compares with 
12,690,000 tons in 1946, when coal shortage 
reduced production by 500,000 tons. The 
steel industry is now constructing new 
capacity which will enlarge production by 
2,000,000 tons. 


The Valor Co. Ltd. is opening a branch 
factory at Chapelhall, Nr. Airdrie, Scotland 
which will cover about 25,000 square feet 
and will ultimately find work for between 
200 and 250 additional employees. It was 
originally intended that production would 
start before the end of 1946, but owing to 
unavoidable delays in obtaining necessary 
building materials the factory is not yet 
completed. 
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The Physical Society has planned to hold 
the 3lst Exhibition of Scientific Instru- 
ments and Industrial Apparatus from Apu! 
9-12 inclusive, in the Physics and Chemistry 
Departments of Imperial College, South 
Kensington, London, 8.W.7. The exhibition 
is usually held in January. 


The inland parcel rates of postage have 
been increased by ld. at each step of the 
scale. The new rates are therefore: Not over 
3 lb., 8d.; not over 4 lb., 9d.; not over 5 lb., 
10d.; not over 6 lb., 1lld.; not over 7 |lb., 
ls. Od.: not over 8 lb., 1s. 1d.; not over 
15 lb. (max.), 1s. 2d. This increase in the 
parcel post rates brings them again into 
harmony with the railway companies’ general 
parcel traffic scales which were increased last 
July. 


Overeceas Tews Flems 


Czechoslovakia is now exporting smal! 


quantities of antimony ore to Holland. 


At the Utrecht Spring Fair, to be held 
between March 11 and March 30, the chem- 
ical and pharmaceutical groups are to be ex- 
panded considerably. 


Tinplate production § restrictions have 
recently been removed in the United States 
and it is expected that the system under 
which lead is allocated for the production «+t 
chemicals will soon be ternrinated. 


A new factory is to be built at Bulawayo 
by the General Chemical Corporation, Litd., 
according to a statement made at the recent 
annual meeting. The Chairman, Mr. §S. 
Hayden, said six acres of land had been 
acquired for the purpose. 


The first firm in China to manufacture 
penicillin on a large scale will be opening in 
Peiping shortly, states a Nanking report. 
Equipment for the plant was presented to 
China by the American Burean of Medical 
Aid to China. 

It is reported from Italy that the pro- 
duction of chemical products and the demand 
for them is increasing daily, although the 
raw materia] situation is unsatisfactory. 
The domestic coal production has fallen to 
100,000 tons per year on account of the hand. 
ing over of the Aras Mines to Trieste. 


Because of increased demands for tapered 
nylon brush bristle, Canadian Industries, 
Litd., will spend more than $150,000 on expan- 
sion and improvement of its plastic plant in 
Brownsburg, Que., according to a~ recent 


announcement, _The Brownsburg plant is the- 


only one of- its kind ijn Canada. turning ont 
nvlon monofilament. 


Lignite deposits in Southern Bohemia are 
to be exploited. 


Under a Franco-Italian trade agreement 
signed recently in Rome, France is to export 
potassium, bauxite, scrap metal and _ steei, 
while she will receive sulphur, oils and other 
goods. 


Norway is to export to Holland pulp for 
use in the artificial silk industry, pyrites as 
well as alloys. In return, she will receive 
among others, superphosphates and chemical] 
products. 

Penicillin is to be cheaper in Australia, 
the Minister for Health having approved 
substantial reduction in prices charged by 
the Commonwealth Serum Laboratories, In 
some cases, the reduction will exceed 50 per 
cent. 

Dyestuffs are reported to be getting scarce 
in Shanghai because large stocks, which have 
been taken over from German companies, 
have been practically used up. At the 
present rate of consumption, supplies may 
last for another six months. 

A $1,000,000 salt industry is to be estab. 
lished by the Dominion Tar & Chemical Co. 
90 miles northwest of Saskatoon, Saskatche- 
wan. An agreement covering the develop- 
ment has been signed between the Saskatche- 
wan Government and the company, which 
has its head office in Montreal. 

Sulphur exports from Italy are reviving. 
Poland has agreed to import 8000 metric 
tons, Belgium 3860 tons, France 10,000 tons, 
and Hungary 2000 tons, under trade agrec- 
ments signed with these countries.: Further- 


“more, private transactions -have been con- 


cluded with Yugoslavia, Austria and Turkey 
for exports totalling about~ 15,000 tons. 
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LUBRICANT 
PLUG ~ -SCREW 


smeamee) VITAL FOR 


RESILIENT é GROOVES 


PACKING 


POSITIVE 
SEALING 


LUBRICANT BASE CHAMBER 





The LUBRICANT SEALS 


against Leakage... 













PS nt” ee 


VALVES / 


In the ‘Audco’ 
Valve the plug is 
positively but re- 
siliently seated and the 

lubricant, besides sealing it 
against leakage, reduces the 
friction of turning. If stuck through 


disuse, the valve — again because of - ROPE 
the lubricant—can be eased and x 
turned by the application of pressure. 


aia “ at 
All ‘Audco’” Valves are tested hy- EI 
draulically to ensure perfection of ¢ 
manufacture, correct assembly, ab- 
sence of porosity and uniform ease 
of operation. Your own Inspectors 
are welcomed to be present during 
testing, and testing certificates 
will always be furnished on request. 








AUDLEY ENGINEERING CO. LTD. 





Rae oie weeer and NEWPORT, SHROPSHIRE, ENGLAND 
Sans services. 4 Telephone: NEWPORT, Shropshire 3246 











M-W.52 








Company News 


Power Gas Corporation, Ltd., reports 
trading profit of £117,852 for the year ended 
September 30 last, as compared with 
£74,533 for the previous year. The dividend 
is 124 per cent; previously, it was 10 per 
cent, plus 24 per cent bonus. 

Trading profit of £80,547 is reported by 
British Emulsifiers, Ltd., for 1945. The 
previous year it was £43,936. After an 
K.P.T. charge, income tax charges and 
capital expenditure, no dividend is recom- 
mended. 

Increased net profit, amounting to £224,463 
as compared with £132,320 for the previous 
year, is reported by English Clays Lovering 
Pochin & Co., Ltd., for the year ended Sep- 
tember 30 last. The ordinary dividend of 
5 per cent compares with 34 per cent. 





New Company 


Mastermax Ltd. (426,556).—Private com- 
pany. Capital £1,000 in £1 shares. Manu- 
facturers of and dealers in plastics; natural 
and synthetic resins; dyes; pigments; rubber 
products, ete. Directors: J. Silman; E. 
Baron. Registered office: 108a, Cannon 
Street, London, E.C.4. 





Chemical and Allied Stocks 
and Shares 


RITISH Funds strengthened afresh, but 

other sections of stock markets were 
easier earlier in the week, industrial shares 
being affected by the fuel position, although 
in most cases declines did not exceed more 
than a few pence. Home rails became less 
firm, and Cable & Wireless reflected a little 
profit-taking, but among other nataionalisa- 
tion groups, electric supply shares again re- 
flected hopeful assumptions as to the com- 
pensation basis. 

Chemical and kindred shares continued 
somewhat more active, but Imperial Chemi- 
cal eased to 45s. 9d. after touching 46s. 2d. 
Higher dividend hopes kept Borax Consoli- 
dated deferred firm at 49s. 3d., Lever & 
Unilever at 55s. moved higher on balance, 
while Turner & Newall at 90s. 6d. responded 
to the annual results and the company’s ex- 
pansion programme. 6. Laporte were again 
103s., Fisons have changed hands up to 67s., 
Lawes Chemical firmed up to 17s. 3d., British 
Drug Houses (66s.) remained active on the 
benefits likely to derive from the abolition 
of E.P.T., and Greeff Chemicals Holdings 
5s, shares were 13s. 6d. Activity up to 
59s. 3d. was displayed by Morgan Crucible 
‘‘A’’ ordinary. Cooper McDougall were 
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dealt in around 43s. 3d. Current market 
dividend estimates drew attention to British 
Alkaloids 1s. shares, which moved higher at 
17s. 3d. 

Iron and steels were firm generally, helped 
by the industry’s expansion plans. United 
Steel were steady at 28s. 3d. following news 
of the company’s big preference issue to 
finance developments. Dorman Long pre- 
ferred have been good at 52s., Colvilles 
firmed yp to 26s, 3d., John Summers were 
36s., and yield considerations also drew 
attention to T, W. Ward (5ls.). Stewarts 
& Lloyds moved higher at 58s. Ijd., Thomas 
& Baldwins were firm at lls. 74d. on news 
of the big orders for tinplate, while Allied 
Ironfounders were 65s., but Guest Keen at 
47s. 6d. lost part of their recent rise. Colliery 
and allied shares have been generally helped 
by estimates indicating that in many cases 
current market prices are below break-up 
values of the shares. Staveley firmed up to 
54s. 9d., Sheepbridge were 47s. 6d., with 
Powell Duffryn steady at 26s., and Shipley 
44s. 6d. 

A sharp rise to 57s. in German Potash 
bonds reflected the hope that fusion of the 
British and U.S. zones will accelerate re- 
sumption of interest payments. Low ‘Tem- 
perature Carbonisation Is. shares have 
moved up to 4s. 6d., and a good feature was 
a strong rise to 24s. 6d. in General Refrac- 
tories on the view that expansion of the 
iron, steel and other industries coinotes 
growing demand for the company’s products. 
Plastics were featured by Kleemann shares, 
which advanced to 75s. 6d., while De La Rue 
were higher at 14}, British Industrial Plas- 
iic 2s. shares were 8s, 3d., and in other 
directions, the units of the Distillers Co. 
changed hands around 139s. British Plas- 
ter Board 5s. ordinary at 34s. 6d. have not 
held best levels, while Associated Cement 
eased to 67s. 9d., attributed to the fuel posi- 
tion. Dunlop Rubber eased to 75s., and 
United Mclasses to 57s, 6d., but elsewhere, 
Barry & Staines were firm at 59s. 9d. Nairu 
& Greenwich moved up ls. 3d. to 86s. 3d. 
awaiting the dividend, and Wall Paper 
Manufacturers deferred 49s. 6d. were higher. 
Shares of another South African concern, 
General Chemical Corporation, are likely to 
be introduced shortly to the London Stock 
Exchange. 

Boots Drug strengthened to 64s. 6d., 
Beechams deferred were 28s. 44d., and 
Sangers higher at 35s. 6d., the latter on 
probable benefits the company will derive 
from the abolition of E.P.T. United Glass 
Bottle have changed hands round 95s., and 
glass shares generally were rather more 
active, partly on E.P.T. considerations. 
Triplex Glass have been steady at 38s. Oils 
generally reflected profit-taking, although 
Anglo-Iranian rose afresh to 6} awaiting 
further news of the proposed U.S. agree- 
ment regarding Middle East oil interests. 
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British Chemical Prices 
Market Reports 


Hit demand for industrial chemicals in 
the London market during the past week 
has heeu strong and interest if anything over 
a wider field With a result that supply prob- 
lems too are more widespread. Contract 
deliveries are now back to normal and re- 
newal bookings are being negotiated, in 
some instances at revised rates. ‘The in- 
crease in the controlled prices for copper. 
lead and zinc has affected the quotations for 
chemicals and pigments. A _ new price 
schedule for lead oxides, dry, ground in oil, 
and ready mixed paints came jnto force on 
January |. Genuine dry red lead is now 
quoted at £86 per ton, and the ground in 
oil £107 per ton. Dry white lead bulk quan 
tities is now £97 10s. per ton. Zine oxide 
uas been increased by £12 15s. per ton. Con- 
ditions in the coal-tar products market re- 
main steady with the demand both for home 
aud expert undiminished. 
MancHeésten.—The Manchester chemical 
market has re-opened after the holidays on 
a very firm note so far as prices are con- 
cerned, with higher rates indicated for a 
fairly wide range of products, including the 
red and white leads, blane fixe, precipitated 
carbonate of barium, all grades of sulphide 
of soda, oxide of zine, acetic acid, and the 
ethyl acetate and other solvents. The 
undertone of pretty well all other materials 





It JANUARY 1947 


is extremely strong and other advances are 
anticipated. There has been plenty of fresh 
inquiry, both from home users and for ship- 
ment, and deliveries against existing orders 
are being steadily called for. Anxiety re- 
garding the supply position of the alkali 
products has been inereased by the an. 
nouncement that owing to the coal shortage 
production is to be further substantially) 
reduced. 

GLASGOW.—As a result of New Year holi 
days, which,.in some cases, occupied tliree 
or four days, very little can be said about 
business in the Scottish heavy chemical! 
market. There seems to be a_ genera! 
opinion that 1947 will be a year of increas- 
ingly high prices and shortage of essential 
supplies. The coal situation is tending to 
restrict production, if not to cause actua! 
stoppages. Transport and shipping delays 
are also contributing to present a_ picture 
which is far from bright. Price increases 
so far notified include ammonium carbonate. 
sulphated fatty alcohols, sulphuric acid and 
Glauber salts, and with the recent increas 
in the cost of lead, zine and copper, it is 


| TRIBASIC PHOSPHATE OF SODA 


Free Running White Powder 
Price and sample on application to : 


PERRY & HOPE, LIMITED, Nitshill, Glasgow 























| 40 years’ experience 
enables us to supply 








BELTING 


and 


ENDLESS VEE ROPES 

















of- | 
Superlative Quality 
LARGE STOCKS ... PROMPT DISPATCH 


FRANCIS W. 














BURSLEM-Stoke-on-Trent 


























Phone: Stoke-on-Trent 87181-2 
Wires: Belting, Bursiem 


HARRIS & Co. Ltd. 
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THE NEW 
MEASURING 
TECHNIQUE 











THE 
B.D.H. COMPARATOR 


By employing the B.D.H. Comparator 
Case with standard buffer tubes contain- 
ing an appropriate indicator, the pH of 
coloured or hazy liquids can be deter- 
mined quickly and accurately. Suitable 
indicators and equipment can be sup- 
plied for any industrial process in which 
the determination of the pH value of a 
liquid is at some stage important. 


The price of the B.D.H. Comparator with 
accessories for any one selected indicator 
is 40s. Od. complete. 


THE BRITISH DRUG HOUSESLTD. 
B.D.H. LABORATORY CHEMICALS GROUP 
POOLE Dorset 


Telephone : Poole 962 Telegrams : Tetradome Poole 





Comp/l 

















HE Mullard Universal Measuring 

Bridge and Conductivity Cell will 
measure the conductivity of liquids 
quickly and accurately. New type cells 
available — protected against external 
corrosion. A 1,000 c/s oscillator is also 
available if required. Write for illus- 
trated leaflet MC.592. 


Mullard 


MEASURING 
bs APPARATUS 











= 


THE MULLARD WIRELESS 
SERVICE CO. LTD., 
Measuring Apparatus Section, 
CENTURY HOUSE, 
SHAFTESBURY AVE., LONDON, 
W.C.2. 
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anticipated that all compounds of these Barium Sulphate (Dry Blanc Fixe).—Precip., 
metals will be proportionately higher in 4-ton lots, £20 per ton d/d; 2-ton lots, 
price. £20 5s. Od. per ton d/d. 
Sodium Sulphide.—Solid, 60/62%, £20 2s. 64d. 
Price Changes per ton d/d in drums; Cry stals, 30/32 , 
Price changes announced by B. Laporte, £13 12s. 6d. per ton d/d in casks. 


Ltd., are as lows :— int 
: 8 follows Thomas Hill-Jones, Ltd., Invicta Works, 





Barium Carbonate.—Precip., 4-ton lots, £20 Bow Common Lane, London, E.3, inform us 
per ton d/d; 2-ton lots, £20 5s. Od. per that the latest prices for charcoal (per ton, 
ton d/d; bag packing. ex works) are: lump, £25; granulated, £30. 














MAY WE QUOTE fo 


STEEL PLATE DRYING 


WORK ? a 
a: 5 DRYING & GRINDING 
and excellent facili- OF 


ties help us to make 
first class Jacketted 
Pans, Stills, Auto- 
claves, etc., which 
please our customers 


POWDERS & CHEMICALS 
OF ALL DESCRIPTIONS 


Let us try 7} please dias VITAX FERTILISERS LIMITED 


you! BURSCOUGH BRIDGE, Lancs. 
LEEDS & BRADFORD BOILER Co. Ltd. Telephones Burscough 2171-2172 
STANNINGLEY - - -+ Near LEEDS 


























& Plants naaeinene fresh | to 3, 500. c f m. and larger, 
if required. 

Continuous operation achieved by— 

Dual Absorber unit with fully automatic regeneration 

and change-over valves. 

Dryness down to dew point of minus 60° C. 

WRITE FOR LEAFLET 245. 








Close up of automatic 
control gear for 
continuous gas drier 
illustrated above. 


Kestners 


Chemical Engineers : 
5, GROSVENOR GARDENS, er. i -_:. Fr a | : 
LO NDO N > 4 WwW. " ] . : ‘ ‘a ie a pencil a Pi a os Se ee ee ee 


KESTNER 
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1 | | a een py| ELECTRIC 
HEAT-TREATMENT IN THE LABORATORY, ),) 70 OU. 
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M.60. Oval furnace 
with flap door and flue 
and damper. For flat 
work and small work 
in shallow pans. Tem- 
peratures up to 1,000 
deg. C 


M.54. Rectangular 
furnace with counter- 
balanced door and cir- 
cular pattern pyro- 
meter. For tempera- 
tures up io 960 deg. C. 
Several sizes with 
chambers up to 18 in. 
by 9 in. by 9 in. 


M.70. Single tube furn- 
ace with silica inner 
tube, for temperatures 
up to 1,050 deg. C. 


M.51. Rectangular 
furnace with flap door, 
and circular pzttern 
pyrometer. Chamber, 


: 8 in. by 3 in. by 3 in. 














Over 60 types and sizes developed out of our long experi- 
ence for use in works, laboratories, technical colleges, etc. 

er These furnaces are all of proved design and dependable for 
j long and trouble-free service. They are designed for use on 
ordinary electric supply of either d.c. or a.c. at the usual 
single-phase voltage, i.e., 100 to 250. ELECTRIC 
jon MELTING FURNACES. We also make electric melting 
furnaces in different models for temperatures up to 1,300° C. 


RFIEL 


FURNACES FOR ALL HEAT-TREATMENT OPERATIONS FURNACES 
° 








WILD-BARFIELD ELECTRIC FURNACES LTD. 


ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS. 
Telerhone : WATFORD 6094 (4 lines). Telegrams: ELECFURN, WATFORD 
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COMPLETE INSTALLATIONS 


Let us have your Enquiries 


F. HAWORTH (°°) LTD. 
RAMSBOTTOM, LANCASHIRE 


PHONE: RAMSBOTTON 3254 GRAMS: “CEMENTS,” RAMSBOTTOM 
STI UEUEUE EEL EUEUEUEUTLUPLULE ULE EEUU ULE LLUL ULC CL LCCC CoCo 


Keys of 
industry 
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Imperial Typewriters were used in 
tens of thousands during the war 
and provided the essential link 
between planning and action. They 
are still being made as quickly as 
possible to ensure the smooth flow 
of industry to-day. 





= — 


‘age Imperial Typewriters 


ARE TACKLING TO-DAY’S PROBLEMS 





Imperial Typewriter Co. Ltd., Leicester 

















II JANUARY 1947 THE CHEMICAL AGE li 


AERA RELL A ARTS AO EE TEI IIE i NEE IE CE LACE Bi ARE ESO 
CHEMISTRY TO THE AID OF INDUSTRY 





In the increasingly chemical 
trend of modern industry 
TECHNICAL PRODUCTS LTD 

offer to present or prospective 
users of synthetic solvents 
information and guidance 

based on world-scale 
research. Although solvents 
are in short supply 


enquiries are invited for 


ACETONE e METHYL ETHYL KETONE 
METHYL ISOBUTYL KETONE e DIACETONE ALCOHOL 
ISOPROPYL ALCOHOL e NORMAL BUTYL ALCOHOL 
SECONDARY BUTYL ALCOHOL e TERTIARY BUTYL ALCOHOL 
ISOPROPYL ETHER e ETHYL ACETATE 
NORMAL BUTYL ACETATE 


SSUUUUUU UCU OO oo 


aS NOOO I LORS NE Se 


} * 
| TECHNICAL PRODUCTS LTD 
NEW ADDRESS: 112 STRAND, LONDON, W.C.2. TELEPHONE: TEMPLE BAR 4455 


MANCHESTER OFFICE: 4 ST. MARY’S PARSONAGE, MANCHESTER 3. BLACKFRIARS 0097 
SESE 5 AE AINE ELM LE NLR I EE ee RRR 
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\. “POSTLIP” 


(No, 633 Mill) 


ENGLISH 











| Pure Filteringsfor See get. ot ene | 
Laboratory Work, Phnical | “ 
j}and in quantities copy of which will be 
i * t 

for all Industrial ol 4 wi 
purposes. samples if required. 


| 
| Postlip Filterings are stocked by all the leading Wholesale 
Laboratory Dealers 





application 
i free 





EVANS ADLARD & Co., Ltd. 


POSTLI 
WINCHCOMBE, CHELTENHAM, ENGLA ND 





PAPERS 

| 
| White and All sizes, 
Grey, Plain, Squares, 
Antique, Circles and 
Crinkled, FoldedFilter 

and Rolls made | 
Embossed. to order 
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TATE 


SEMI-BALANCED SOLENOID 
OPERATED VALVES 





SUITABLE FOR STEAM, WATER, 
AIR, SPIRITS, OIL, and CHEMICALS 




















JAMES TATE & CO. 


VICTORY WORKS . EAST PARADE 
BRADFORD 





























LEATHER, FUR, TEXTILE, 


LANKRO CHEMICALS LTD. 


MANUFACTURERS OF CHEMICAL SPECIALITIES FOR THE 
YEAST AND 


PLASTIC INDUSTRIES 





SULPHATED OILS 
WETTING AGENTS 
SCOURING AGENTS 
FUR DRESSING OILS 
FERMENTER OILS 
MOELLON DEGRAS 


PIGMENT PASTES 


FINISHES 


LEATHER 


COLD TEST NEATSFOOT OIL 


BUTYL ACETYL RICINOLEATE 

FATTY ESTER PLASTICISERS 

PHTHALYL RICINOLEATES 
FATTY AC'D AMIDES 
BUTYL STEARATE 











Phone: Eccles 1686 





BENTCLIFFE WORKS 
ECCLES e MANCHESTER 


Grams: Lankro, Eccles, Manchester 
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utting out the dead wood... 


At this period of the year one sees them, Paterfamilias, struggling 
with recalcitrant growths of Loganberry or “Ow'd Garge,” moving 
purposefully around with knife and secateurs .... both with one 
objective—increased return next year. 

Which sets us thinking of the amount of “dead wood” there must 
be around the workshops of Britain—obsolete plant which has just 
had to keep going. Well, now is the time for “pruning,” and what 
better craftsmen could you employ than those of Cox & Danks Ltd? 
... experts in Demolition and Dismantling, and very useful people to 
contact for supply of Plant and Machinery or Electrical Equipment 





Now is the time to consul 














MANCHESTER e SHEFFIELD ¢ BIRMINGHAM e COVENTRY 
NEWCASTLE-ON-TYNE e BEDFORD e SWANSEA 
MIDDLESEX: Faggs Road, FELTHAM, and at 

= LONDON: Park Royal ¢ Chelsea e Brentford ¢ Bromley-by-Bow 











will 
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JUDACTAN 





ANALYTICAL 


REAGENTS 
WITH 


ACTUAL 
BATCH 
ANALYSIS 














HYDROFLUORIC 
ACID 


AMMONIUM BIFLUORIDE 
ACCUMULATOR ACID 
SODIUM FLUORIDE 
FLUORIDES 


Also Specially Pure Hydro- 
chloric, Nitric and Sulphuric 
ACIDS FOR ANALYSIS 


JAMES WILKINSON & SON, Ltd. 
TINSLEY PARK ROAD, SHEFFIELD 


Telegrams: ‘Chemicals, Sheffield’’ Phone: 41208-9 














SWIFT 


& COMPANY PTY. LTD. 


Specialising in 
INDUSTRIAL CHEMICALS, 
SOLVENTS, PLASTICS AND 
MATERIALS FOR MANU- 
FACTURING INDUSTRIES 
THROUGHOUT AUSTRALIA 

AND NEW ZEALAND 


Open to extend connections with 
BRITISH MANUFACTURERS 


Head Office : 26/30, Clarence St., Sydney 
N.S.W. and at Melbourne, Adelaide, Perth, 
Brisbane and Wellington, N.Z. 


Cable Address : SWIFT, SYDNEY 


Bankers : Bank of New South Wales, 
Sydney and London. 
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STACKING 
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2 TONS FROM FLOOR TO 9FT. IN I5 SECONDS 


At a recent demonstration, a standard Conveyancer handled and stacked 78 tons of board in 75 
minutes at an all-in running cost of Is. 4d. an hour—a convincing example of economic efficiency, 
opening up entirely new ideas of heavy handling and storage. Our advice service on any problem 
connected with the handling of any goods is free ; just drop a line to :-— 


ELECTRO-HYDRAULICS LTD - LIVERPOOL RD. WARRINGTON 


Telegrams 
Hydraulics Warrington 


Telephone 
Warrington 2244 
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Good timber is scarce, but for essential work | 


CARTY’S can still supply VATS 
| ———S-, IN TIMBER UP TO 
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th ._ SEASONING 
eo “ Be aes Bs: ; : ~ | 
AN les ae —==-C AR 
ge ‘ ( : pa f ce ie, 
Le «as eae elm ego «a AND SON, LIMITED 
a 
Harders Rd., Peckham, LONDON, S.E.15 
Phone: New Cross 1826 
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WORTHINGTON—SIMPSON 
ror the CHEMICAL INDUSTRY 


RIALS USED TO — — 
WE LIQUORS o | ss 
HANDLED 
















Seat —— 
== or Vee SS 
0M Mill er OO SS 
Steam or Power Driven Pumps. 
Dry Vacuum Pumps. Wet Vacuum 
Pumps. Air Compressors. Steam Jet 
Air Ejectors and Surface Condensers 


for Operating with Vacuum Pans. 





Heat Exchangers. 


Worthington-Simpson’s Name on any An Installation of twelve electrically-driven Hori- 
Machine is a Guarantee of High zontal Split Casing Centrifugal Pumps at an im- 
Quality and Reliable portant Chemical Works in the Midlands. These 
alll asien, units handle a variety of Chemical Solutions used 

in various manufacturing processes. 


























WORTHINGTON -SIMPSON LTD., NEWARK -ON- TRENT. 
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real proof of the 
reliability of Robey products is 
their actual performance in many 
countries, under widely different 
climatic conditions. 

From the gold mines of South 
Africa, the fibre factories of East 
Africa, from Australia, South 
America, Portugal, Kenya, and from 
the mines, quarries, power houses 
and factories of Britain come 
tributes to the consistently high 


performance of Robey plant. 





Robey products include 


OIL ENGINES 

MINING PLANT 

FIBRE MACHINERY 
STEAM ENGINES 

ROAD & QUARRY PLANT 
BOILERS 


340) - 1] Gite eo} ald 
‘Bi, tee) 5, 








ls 
zeae 


LONDON OFFICES 
lO OLD JEWRY EC.2 
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LODGE COTTRELL 





ELECTROFILTERS 
fe CLEAN GAS 


* 
HIGH EFFICIENCY RECOVERY 
OF DUSTS AND FUMES FROM 
INDUSTRIAL GASES 


THE ONLY MANUFACTURERS 

IN THIS COUNTRY PRODUCING 

EXCLUSIVELY ELECTRICAL 
PRECIPITATORS 











* 
LODGE-COTTRELL LTD. 


Head Office and Works: BIRMINGHAM 
London Office : DRAYTON HOUSE*+GORDON STREET: W:-C:I 











BROTHERHOOD 


AIR = GAS COMPRESSORS 























Be = Also 
5 


REFRIGERATING AND 





yar HOMOGENISERS; 
ae Mm STEAM ENGINES AND 
"SSTAGE COMPRESSOR TURBINES 


/ y atsita WATER COOLING PLANT; 





Descriptive Literature and Advice free on request 











PETER BROTHERHOOD LTD. : PETERBOROUGH 
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J.M. STEEL & Co., Ltd. 























Abrasives Dehydrated Castor Oil 
Acidproof Cements Di iumphosph 
Antioxidants Ethyl Cellulose 

Asplit Impervious Cement French Chalk 

Barytes Substitute Lead Nitrate 


Carbonate of Potash 
Caustic Potash (all grades) 


Manganese Borate 
Methy! Cellulose 


Cellulose Adhesives Methylene Chloride 
Coumarone Resin Oxalic Acid and Salts 
Cryolite (Synthetic) Plasticisers 











Polishing Rouge 

Potassium Bichromate 
Preservatives for Glues, etc. 
Resins (synthetic) 

Rubber Accelerators 
Sodium Acetate 

Sodium Bichromate 


Sodium Sulphate desiccated 
Solvents 

Strontium Salts 

Synthetic Glues 

Tale 


Temperature Indicating 
aints and Crayons 


Thio Urea 
Sodium Chlorate Wax Substitutes 
Sodium Nitrate Wood Flour 


Sodium Nitrite Zine Chloride. Etc., etc. 








Head Office : 
“Kern House,’’ 36/38, Kingsway, 
LONDON, W.C.2 

















Branch Office : 
51, South King Street, 
MANCHESTER 2. 














































Telephone: 
Holborn 2532-3-4-5 Blackfriars 0083/84 
ZZ % 
zy Zz ‘ 
the Boe 
= 
Be - 
a? sites 
= You may have the most modern premises 
= ever built. And still there can be dark cor- 
= ners, blind spots ... You need to see 
— 
=> to know.. What are your stocks? Your 
Ya deliveries ? Who owes you money ? Who 









i 





;— : 


ANY 


i 












mt 


hasn’t bought lately? Who?... What? 
... When?...Why?... See for yourse'f 
on Shannon Visible Records. They reveal al: 
you want to know. Atonce. At a glance. 
Suggestion: that you let a Shannon specialist 
create a made-to-measure System especially 
for your particular needs. It’s aservice gladly 
and gratuitously offered to British business. 























Hitt 





TM 















Postal enquiries to w 
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THE SHANNON LTD., 


SURREY, and at BIRMINGHAM, BRISTOL, LIVERPOOL, MANCHESTER, NEWCASTLE, 






15-19, KINGSWAY, W.C.2 
SHANNON CORNER, NEW MALDEN, 


IMPERIAL HOUSE, 
orks: 224, 


GLASGOW (AGENTS). 
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all 
INDUSTRIAL FIRST-AID | 
ROTARY BLOWERS SUPPLIES LTD. 
Laboratory and Industrial Sizes 6 BROWN STREET, MANCHESTER 2. ~ 
(I: F* A* S$ PRODUCTS) P 
, b 
f ennox Foundry Co. Ltd. Officer 7 We cocmies tn waders tae “ 
ings, Bandages, S.Ts., etc., for those ir 
requiring ‘‘Tip Top’’ First Aid, relative u 
Glenville Grove, London, S.E.8 int eee 
Specialists in corrosion problems Distributors for ‘‘Anti-derm’’. Write for details 5 
and sample if you have trouble with dermatitis. 
as 
ewes LACTIC ACID 
Sere | SULPHONATED OILS 
B L. i-X@ K ~ TANNERS’ MATERIALS 
| « . * 
tase go beagle | 
“We, a BOWMANS (WARRINGTON), LTD] || 
STLE-uPpON 
_—? CHEMICAL MANUFACTURERS 

Moss Bank Works : : : Near WIDNES , 






































John Kilner & Sons (1927) Ltd. 


COTTON BAGS 




















ESTABLISHED 1867 
LINERS for SACKS, BARRELS ana BOXES Calder Vale Glass Works | 
Wakefield 
WALTER H. FELTHAM & SON., LTD} =| "ccs — 
Imperial Works, Tower Bridge Road, " , 
London, S.E.! We specialise in a 
Carboys 
Demijohns q 
NITRALLOY STEELS gn ae 




















Nitrogen case hardened by the 
NITRALLOY patent process, (in all sizes) 
SURFACE HARDNESS 1050-1150 
Brinell—‘“‘the hardest Metal Sur- 
face known to man.’’ Write now LONDON OFFICES 
for full particulars. AND WAREHOUSES 
— L.N.E.R. GOODS STATION 
NITRALLOY LTD FARRINGDON ROAD, E.C.I 
s Telephone: CLErkenwell 6411 
25, TAPTONVILLE RD., SHEFFIELD, 10. 
Phone: 60689, Grams: Nitralloy, Sheffield { 
RES CR TE. MR ame 
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IKEEBUSH 


Keebush is an acid-resisting constructional 
material used for the manufacture of tanks, 
pumps, pipes, valves, fans etc. It is completely 
inert to most commercial acids ; is unaffected 
by temperatures up to 130°C; possesses a 
relatively high mechanical strength, and is 
unaffected by thermal shock. It is being used 
in most industries where acids are also being 
used. Write for particulars to— 


KESTNER’S 


5 Grosvenor Gardens, London, S.W.| 











i Pi 























at Lk 


We are actual producers of 


COPPER 


ACETATE, ARSENATE, ARSENITE, 
ACETO-ARS ENITE, CARBONATE, 
CHLORIDE, O XYCHLORIDE, 
OXIDES, SULPHATES, and Special 


COMPOUNDS 


METALLURGICAL CHEMISTS LIMITED 
TOWER BRIDGE CHEMICAL WORKS, 
159-161, Tower Bridge Rd., London, S.E.! 











REGO TRADE MARK 


SUBA-SEAL 


STOPPERS ~£- CARBOYS 





DEMIJOHNS - WINCHESTERS 
BOTTLES: VIALS - TUBES. 


WILLIAM [FREEMAN 





& COMPANY imigy 
SUBA SEAL WORKS, PEEL ST., BARNSLEY. 
Tel.: 3779 Grams: Subaseal Barnsley 














DISCOVERY 


Europe’s leading science magazine. 

Scientists writing in non-specialist 

language describe their work in the 

various branches of science and 
technology. 


Single copies, 1/6 monthly 
Annual subscription, 19/= post free 


JARROLD & SONS, Ltd. 
EMPIRE PRESS, NORWICH 




















“LION BRAND ” 
METALS AND ALLOYS 


MINERALS AND ORES 
RUTILE, ILMENITE, ZIRCON, 
MONAZITE, MANGANESE, Ete. 


BLACKWELL’S 
METALLURGICAL WORKS LTD, 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 




















ATT 
THE WORLD'S GREATEST BOOKSHOP 


Famed for its excellent Technical 
Books department 


New and secondhand Books on every subject 


a tTFOR BOOKS * *# 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard 5660 (16 lines) x Open 9-6 (inc. Sat.) 
nn 








Telephone: Telegraphte 
Clerkenwell Address: 
2908 *“*Gasthermo, ”” 


Smith, London. 


The mark 
precision abd BRITISH MADE 
‘fotoncy, a THROUGHOUT 


if you use heat—It pays to measure it accurately 


B. BLACK & SON, LTD. 
180, Goswell Road, London, E.C.! 


Thermometer Manufacturers ( Mercury in Glass Type) 


Of all the principal Scientific Instrument and 
Laboratory Apparatus Manufacturers. 

















Empty Barrels & Drums 








GENERAL AND EXPORT 
COOPERS 
AND 
DRUM RE-CONDITIONERS 


T.H.FIELDING &SONS LTD. 


CLARENCE ROAD ° HUNSLET ° LEEDS 
Phone: 22675 Branch Works at Hull 
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THE B.A.C. TO-DAY 


T his brochure... 


which presents a complete 
picture of the activities and 
achievements of the British 
Association of Chemists, 
pioneer Trade Union in the 
Chemical Profession, is of 
interest to all chemists and 
pharmacists and will be sent 
free of charge to any reader 
of this journal who cares to 
send a postcard with name 
and address to :— 


THE ORGANISING SECRETARY, 
BRITISH ASSOCIATION OF CHEMISTS, 
EMPIRE HOUSE, 

175 PICCADILLY, LONDON, W.1. 




















EDUCATIONAL 


THE SIR JOHN CASS TECHNICAL eee 
Jewry Street, Aldgate, E.C.: 
TE N T 
A Course of not less than six lectures on Patent Law 
will be given by 
ERIC WALKER, B.A., B.C.L 
( Barrister-at-Law—Gray’s Inn) 
on TUESDAY EVENINGS at 6 p.m., beginning on 
January 28th, 1947. 
A detailed syllabus can be obtained on application to 
the Principal. 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 


V eae and far-reaching developments in the range of 
cetime productions and markets of the Chemical 
ustry mean that the profession of Chemical Engineer- 
= will be of great importance in the future and one 
which will offer the ambitious man a career of out- 
standing interest and high status. The T.1.G.B. offers 
a first-class ow ee to candidates for the Chemical 
Engineering profession 
Entol with the T.1.G.B. for the A.M.I.Chem.E. Ezxamina- 
tions in which home-study students of the T.1.G.B. have 
gained a record total of passes including— 


THREE ‘* MACNAB ”’ PASSES 


an 
THREE FIRST PLACES 


Wrive to-day for the “ Engineers’ Guide to Success ”*"— 
ar mi - he the — widest choice of Engineering 

courses—oOv Department of hemica] 
Pochndieny, including < Chemical Engineering Processes, 
Plant Construction, Works Design and ich alone and 
ae and Management—and whic aA ie 

Regulations for A.M.I.Chem.E., A.M.I 

AMIEE, C. & G., B.Sc., etc. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 
219, Temple Bar House, London, E.C.4 
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SITUATIONS VACANT 


HEMICAL Works. A large progressive provincial 

company manufacturing heavy and fine chemicals, 
invites applications for Principal Assistant to W orks 
Manager (Director). Must be able to co-operate effi- 
ciently in a first-class team. Applicant must have tact, 
leade rship, and be able to inspire confidence and take a 
keen interest in the problems of labour. Permanent 
position and good prospects for man aged between 35 
and 42 who can justify appointment. Candidates with 
outstanding merit only should apply with fullest details 
of qualifications and experience stating salary required, 
Information treated confidentially. Address MANAGING 
DIRECTOR, Box 2407, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4, 


CHEMIST, 25-30, for analysis of raw materials and 

manufactured products, for S.W. Lanes., factory 
manufacturing fertilisers and insecticides. Permanent 
position. Experience in this trade desirable. State 
qualifications, experience, age and salary required. Box 
No. 1377, 8. C. Peacock, Ltd. 21, Leigh Street, Liverpool. 


ILWORKS Chemist wanted. Knowledge of raw 
materials desirable, experience of distillation an ad- 
vantage. Interested in plant and process efficiency, 
State age, education, experience and salary required. Box 
—y'3 — The Chemical Age, 154, Fleet Street, London, 


RGANIC Chemist, male, British nativnality, wanted 

to take charge of research work in colour and fine 
chemicals factory. Situation East London area. Com- 
mencing salary £500 per annum. Ex-servicemen not 
excluded. Write stating age, education, and experience, 
Box No. 2406, THE CHEMICAL AGE, 154, Fleet Street, 
London, E.C.4. 


PLANT Chemists urgently required for process plant 
operation by large company operating in the Middle 
East. Applicants need not be graduates but should have 
had a chemical training up to Inter B.Sc. or National 
Certificate standard, with experience of shift work in 
either a gas, coke oven or chemical works. Age not 
over 30. Salary in Sterling between £540 and £600 per 
annum, plus generous allowances in local currency, with 
free furnished bachelor accommodation, passages out 
and home, medical attention, also kit allowance and 
Provident Fund benefits. Apply, stating age, qualifica- 
tions and experience, etc., to Dept. F22, Box No. 2357, 
THE CHEMICAL AGB, 154, Fleet Street, London, E.C.4. 


HE Liverpool Gas Company invites applications for 

positions of Assistant Chemists at the various works. 

Applicants should be not more than 35 years of age, 
and should possess a Science Degree or equivalent 
qualifications. Salary will be in accordance with the 
grade of each appointment, up to a maximum of £420 
per annum, inclusive of all bonuses. Applications should 
be made on the Official Form obtainable by writing to the 
Personnel Superintendant, Radiant House, Bold Street, 
Liverpool, 1, and should be returned so as to be deliv ered 
not later than the 3rd February, 1947. 

Successful applicants will be required to pass the usual 
pre-employment medical examination, and will be 
admissable to the Officials’ Superannuation Fund, and 
Co-Partnership Scheme. 





WANTED 


CARBOYS (10 gallon) wanted urgently for own use, 
either new or clean secondhand. Quantity and price 
to V1TAX Fertilisers Ltd., Industrial Chemicals Division, 
Burscough Bridge. Telephone Burscough 2171 or 2172, 
extn. 25. 


LYCERYL Mono Stearate —Edible 
Di-Glyceryl Oleate—Edible 
Lactose Commercial—Edible 
Box 2370, THE CHEMICAL AGB, 154, Fleet Street, London, 
E.C.4, 


WANTED.— Sup lies of Nitre Cake in ten-ton lots, 
Box No. 2126, THE CHEMICAL AGE, 154, Fleet Street, 
London, E.C.4. 
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AGENCIES 


[NDL. An old and well established company with 
large export and import connections is prepared to 
undertake the representation of first class manufacturers. 
Full particulars to Post Box No. 12, Amritsar. 








FOR SALE 


EXTRACTING AND FILTERING PLANT FOR SALE 

60 in. HYDRO EXTRACTOR by Broadbent, steam 
driven crank direct coupled to hydro basket 
spindle ; the basket of copper 60 in. dia. by 18 in. 
deep, having * in. perforations; hydro casing 
lead lined ; foot brake fitted. 

42 in. underdriven HYDRO EXTRACTOR by Manlove 
Alliott, basket 42 in. dia. by 14 in. deep; perfora- 
tions # in. by ¢ in. dia. underdriven from belt ; 
hand brake fitted. 

42 in. floating basket type underdriven HYDRO EXTRAC- 
TOR by Watson Laidlaw, having galvanized 
basket 42 in. dia. by 18 in. deep; being driven 
from fast and loose pulleys through jockey pulleys. 
Arranged with foot operated brake; lid fitted 
with safety lock. 

Two horizontal Recessed Plate FILTER PRESSES by S. 
H. Johnson, with 22 cast iron plates 25 in. by 25 
in. (filtering surface 1 ft. 10% in. by 1 ft. 104 in.) 
enclosed top and bottom centre feed, and en- 
closed bottom centre discharge ; hand closing gear 
incorporating spur and pinion. 

Horizontal cast iron Plate and Frame FILTER PRESS by 
Johnson, having 18 plates and 19 frames, forming 
19 cakes each 28 in. + by 14 in. thick; machine 
arranged with centre feed and alternatively with 
top enclosed by means of hand operated screw. 

Cast iron Recessed Plate type FILTER PRESS by Man- 
love Alliott; comprising 42 plates 2 ft. 8 in. 
square forming cakes 29 in. square by 1 in. thick ; 
bottom side feed and individual bottom side 
discharge ; hand closing. 

Horizontal FILTER PRESS by 8. H. Johnson, with 34 
cast iron Recessed plates forming cakes 36 in. 
square by 2 in. thick ; plates arranged with 34 
in. centre feed and side nozzle discharge ; massive 
elosing head operated by hand ratchet gears with 
final tensioning by means of hydraulic rams and 
hand operated hydraulic pump, self-contained on 
press. 

Horizontal Recessed Plate FILTER PRESS by 8. H. 
Johnson, with 46 C. I. plates joining 47 cakes 33 in. 
square by ? in. thick; M.S. flat tie bars with C.I. 
end frames ; hand closing gear through spur wheel 
and pinion; centre feed 4 in. dia. individual top 
discharge. 

Horizontal Plate and Frame type FILTER PRESS by 
Premier Filter Press Co. with 12 timber plates and 
12 frames 22 in. square to form cakes 154 in. b 
144 in. by 7 in. thick ; side feed 14 individual] mild 
steel tie bars, cast iron end frames, hand operated 
closing mechanism. 

GEORGE COHEN, SONS & CO., LTD. 
STANNINGLEY, near LEEDS, and 
SUNBEAM ROAD, PARK ROYAL, LONDON, N.W.I0, 


CHARCOAL, ANIMAL, and VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal, 
insulating ; also lumps ground and granulated; estat- 
lished 1830; contractors to H.M. Government.—THOos. 
HILL-JONES, LTD., “* Invicta ” Mills, Bow Common Lane, 
London, E. Telegrams, “‘ Hill-Jones, Bochurch, London.” 
Telephone: 3285 East. 


OR Sale. Unused flat-top bogie trolleys, 5 ft. by 3 ft. 
by 16 in. high, oak tops and bearers; iron wheels 
11 in. dia. by 2 in. wide, front wheels swivel ; with 36-in 
“T-type draw-bar, £7 10s. each. With 12 in. dia. 
solid rubber tyred wheels, £10 each. Delivered. Cash 
with order, 
REED BROTHERS (Engineering), LTD., 
Cuba Street, London, E.14. 
Phone : Staines 98. 
HAND Hydraulic Press and Pump; Johnson Filter- 
Press, 14 plates 26 in. dia.; 800 galls. mild steel still 
and condenser; Jacketed aluminium pan (A.P.V.), 48 
galls; 300 galls. earthenware pan with stainless mixer 
2,500 galls. enclosed galvanised spirit tank 


HARRY H. GARDAM & CO. LTD. 
STAINES 
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FOR SALE 


SPECIAL OFFER—LOW PRICED CHEMICAL PLANT. 
NEW & ae UNITS—IMMEDIATE 


ENUINE Werner-Pfleiderer Jacketed Tipping Mixer- 
Kneader. Prev. used rubber mixing. Double trough 
pan 2 ft. 5 in. by 1 ft. 9 in. by 1 ft. 10 in. deep. Fin 
blades. A.C. direct coupled unit. 10 h.p. 8.R. motor 
encl. red’n gear. 
Watson Laidlaw Swan Neck Hydro. Steel basket 42 in. 


dia. 

Vertical Scrubber. 3 ft. 9 in. dia. 10 ft. high. Pot 
scrubbers. 

Hurrel Homogeniser. Model “ B.’’ 12 in. dia. impellor. 

Jacketed Chamber or Trolley Dryer. 30 ft. by 8 ft. 6 in. 

Plastics/Clay Extruder. Barrel 4 ft. 6 in. long 1 ft. 8 in. dia. 

Two H.P. Impregnating Vessels. 7 ft. 6 in. dia. 4 ft. deep 
incl. bolted cover. One Cast Iron similar vessel. 

New Gas Holder. 350 cu. ft. 9 ft. dia. 7 ft. 6 in. deep. 

Strainer or Filter Vessel. 2 ft. dia. 3 ft. deep. 

“— Plate & Frame Filter Press. 12 chamber 12 in by 
12 in. 

Nickel Tubed Single Effect Evaporator. 12 ft. high, 3 ft. 
dia. Fitted 695 nickel tubes. # in. bore. Pressure unit. 

Good & Menzies Box type Condenser. 6 ft. 7 in. high, 2 ft. 
wide, 2 ft. 8in. deep. Fitted 473 brass tubes § in. bore. 

Seventeen Regulus Acid Valves. Figd. 3 in. bore. 

a Ww oe Heavy C.I. unit. 4 ft. 9 in. dia. 

. 6 in. deep. 

600 Ibs. High Pressure Horiz. Mixing Autoclave. 10 ft. 
long incl. domed ends. 3 ft. 7 in. dia. End pulley and 
gear drive. Unit fitted heavy paddle mixing gear. 

Stainless Filter Vessel. 1 ft. 6 in. dia. 1 ft. 6 in. deep. 
Bolted cover. 

Circular Aluminium Open Tank. 7 ft. 3 in. dia.8 ft. 10 in. 
deep. Fitted alum. circ. coil. Exterior lagged, 
Capacity 2,250 galls. 

Ten NEW ‘‘ Petco’’ Junior Solvent Refiners. Cabinet 


size. 

Fifteen ‘‘ Driver ’’ Automatic Powder Weighing/ Filling 
Machines. Latest type. Operate on photo-ray cut-off 
principle. Hopper feed. Condition as new. 

Mechanical Water Cooler. 10 ft. 8 in. high, 7 ft. wide, 
8 ft. 5 in. long. Spary distribution. A.C. motor driven 
fan cooling. (3 h.p.). 

Foxry Trichlorethylene Continuous Degreaser. A.C. motor 
driven. Monel metal baskets on endless chain. NEW 
condition. 

Two Double Roll Edge Runner Mills. 4 ft. 6 in. dia. Rolls 
2 ft. 6 in. by 8 in. face. Under bevel gear driven. 

Horizontal Copper Laboratory Mixing Still or Autoclave. 
1 ft. dia. 2 ft. long. 

Fourteen Horiz. Sterilising Retorts. Welded. 1 ft. 9 in. by 
1 ft. 6 in. high, 8 ft. 3 in. long. Quick bolting end door. 
Capacity 14 doz. pint bottles. 

Single Punch Pelleting Machine on stand. Belt drive. 

Two Retorts/Autoclaves. 2 ft. 74 in. dia. 5 ft. 9 in. long. 

Two Fully Jacketed Evaporating Trays. 10 ft. Gin. by 6 ft 
top, tapering to 6 ft. by 5 ft. 6 in. bottom. 1 ft. 8 in. 


eep. 

Automatic Pressure Steriliser or Cooker. For canned 
products. Output 60 cans per min. 220 degrees F. 
Two vertical rivtd. vessels 5 ft. dia. 16 ft. 8 in. overall 
height. 

Manlove Disinfector Unit. Jktd. 3 ft. dia. 4 ft. 3 in. long. 

1.C.I. Degreaser Unit. 4 ft. 2 in. by 4 ft. 4 in. by 16 ft. 


high. - 
Coil Heated Tank (swill tank) 5 ft. by 3 ft. 6 in. by 14 ft. 


eep. 
bi Coil Heated Tanks (swill tank) 4 ft. by 4 ft. by 14 ft. 
eep. 
Melanguer Mixer. 6 ft. dia., revolving pan. Underdriven. 
Four Fondant Creamers/Mixers. 4 ft. 6 in. dia. copper 
pans. Coil heated. Under bevel gear driven. 
Stainless Steel Jacketed Cooling Tray. Approx. 24 ft. 
long, 1 ft. 6in. wide, 3in. deep. Tray fitted cross baffles 
Selection on!y from stock. Immediate delivery. Low 
prices for prompt sale. Illustrations or blue—prints for 
most items. Offered subject unsold. Inspection at: 


HODSON & CO. (MACHINERY) LTD., Chemical Plant 
Dept., Spring Mills, Tottington, Nr. Lancs. 
Tel: Tottington 123/4. 


1000 STRONG NEW WATERPROOF APRONS, 
To-day’s value 5s. each, Clearing at 30s, 
dozen. Also large quantity Filter Cloths, cheap. Wilsons, 
Springfield Mills Preston, Lancs. Phone 2198, 
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FOR SALE 


MORTON SON & WARD, LTD. 
OFFER 
MISCELLANEOUS ITEMS FROM STOCK. 
MIXING PLANT 
NE—Twin Pan Paint Mixer with rise and fall 
stirring gear and removable pans on castors 
1 ft. 7 in. dia. by 1 ft. 9 in. deep, machine belt 
driven through fast and loose pulleys. 
TWO—-New Vertical Open Top M.S. Mixing Pans, 
5 ft. 6 in dia. by 5 ft. 3 in. deep, 100 lbs. per sq. 
inch w.p. overdriven agitating gear. 
ON E—secondhand underdriven Cpen Top Mixing 
Pan for heavy mixtures 4 ft. 6 in. dia. by 2 ft. 
3 in. deep, crown wheel and pinion drive from 
fast and loose pulleys. 
STEAM JACKETED PANS AND VATS. 
ONE—4M.S8. Open Top Steam Jacketed Pan 5 ft 
dia. by 2 ft. deep by 2 in. plate, 50 lbs. per sq. in. 
w.p. centre bottom run off. 
ONE—M.S. Open Top Steam Jacketed Pan 2 ft. 
4 in. dia. by 2 ft. 4 in. deep, welded construction 
40 Ibs. per sq. in. w.p. 
ONE—M.S. Open Top Steam Jacketed Pan 2 ft. 
dia. by 2 ft. deep ; 40 Ibs. per sq. in. w.p. 
TWO—Stainless Steel unjacketed Pans 2 ft. 6 in. 
dia. by 2 ft. 4 in. deep with centre bottom run-off. 
HYDRO EXTRACTORS. 
ONE—48 in. latest type All-electric underdriven 
Broadbent Hydro with lift out basket and spare 
basket, electric inter-locking cover and starter, 
400/3/50 cycles. 
ONE—Similar machine by Manlove Alliott, with 
42 in. baskets. 
MORTON,SON & WARD, LTD. 
WALK MILL, DOBCROSS, Nr. OLDHAM, LANCS. 
*Phone— Saddleworth 437. 


METAL Powders and Oxides. 


enna Limited, 167, 
Victoria Street, London, 8.W.1 





GOVERNMENT RELEASE 


Ex. Civil Defence and N.F.S. 


TROUSERS 


FREE OF COUPONS 








An exceptional offer of 
genuine Civil Defence and 
N.F.S. Trousers made of 
heavy wool serge for winter 
wear. In first class con- 
dition. Thoroughly cleaned 
and pressed, as new. Will 
give exceptional hard service 
and are thoroughly recom- 
mended. All waist sizes up 
to 40 inches available. State 
waist and inside leg when 
ordering. Cash back if in 
any way dissatisfied. 


A PER 
18 6 PAIR 


Pius |/- postage 


WILLSON BROTHERS 


Government Contractors, 


EPSOM — SURREY 
‘Phone EPSOM 1293 
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FOR SALE 


WO No. 2 “ Devil” Disintegrators, grinding rings 
29 in. dia., new condition. THOMPSON & SON (Mill 
wall) Ltp., Cuba Street, Millwall, London, E.14. 


2 Vertical Stearine Presses 

1 Hydraulic Balind Press 

2 Shirtliffe Baling Presses 

48 in. Belt-driven Hydro 

42 in, Under-driven Hydro 

36 in. lwel Steam-driven Extractor 

10 in. 2-roll Bone Mill 

Jacketed Mixing Pan, 7 it. dia., 9 ft. deep 

7 various Filter Presses 

2 Haden Calorifiers 

Several Copper-built Enclosed Tanks 

14 Welded Steel Enclosed Oil Tanks 

7 Open-top Oil Storage Tanks. 

18 in. 4-roll Toothed Crusher, belt and gear driven 

Ball-bearing Gravity Conveyor, 6 in. pitch, 14 in. wide, 
8 it. lengths 

and ( unveyors, 30 ft. and 40 ft. centres by 12 in. wide 

12 Vertical Weir & Hall Steam Pumps 

Several small Steam-jacketed Copper Pans 

Plate and Frame Filter Press, 19 in. square. 

Small Jacketed Filter Press 

Wood Filter Press, 24 in. by 28 in. 

Three C.1. Sectional Tanks 

Broom Wade Compressor with Receiver 

Aluminium Storage Vessel 

Several Ball Mills, 6 ft. 6 in. by 6 ft. 8 in. Silex lined, 
batch type, with driving gear and clutch. 

Write: RICHARD SIZER, LIMITED, ENGINEERS, 

CUBER WORKS, HU L. 





SERVICING 


Ce DING, Drying, Screening and Grading of 

undertaken for the trade. Also Sup —e 
of eee Silica and Fillers, etc. JAMES KENT, 
Millers, Fenton, Staffordshire. Telegrams: Kenmii’ 
Stoke-on-Trent. Telephone: 4253 and 4254, Stoke-on- 
Trent (2 lines). 


GRINDING of every description of chemical and 
other materials for the trade with improved mills.— 
THos, HILL-JONES, LTD., “ Invicta ” Mills, Bow Common 
Lane, London, E. Telegrams : - Hill-Jones, Bochurch, 
London.” Telephone 3285 East. 


LON DON FIRM offers complete service packing pow- 
ders of all descriptions, also liquids and chemicals. 
Long runs only. Containers and packing cases of home 
and export, made on premises. Near to docks. Own 
rail sidings. Box No. 2331, THE CHEMICAL AGE, 154, 
Fleet Street, London, E.C.4. 


PULVERISING and ie 4 
Tee 


DOHM LTD., 167, Victoria London, 8.W.1. 


—_ — — 


AUCTIONEERS, VALUERS, Etc. 


EPWARD RUSHTON, SON AND KENYON 
(Established 1855). 








Auctioneers’ Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
ACHINERY, 

York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central, Manchester 


raw materials 





CHEMICAL LEADWORK 


TANKS — VATS — COILS — PIPEWORK 


W. G. JENKINSON, Ltd. “xa3" 








22473 
156-160, ARUNDEL STREET, SHEFFIELD 
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Manufacturers of: 


LIQUID FILLING MACHINES 


FOR BARRELS, CANS AND DRUMS, 


BARREL WASHING MACHINES 


SAFETY ELECTRIC HAND 
LAMPS AND TORCHES 


BARREL & CAN INSPECTION 
TORCHES 


VACUUM & PRESSURE RELIEF 
VALVES 


FOR SPIRIT STORAGE TANKS 














Send for illustrated lists 


DOWNS ENGINEERING WORKS 


LIMITED 


SOUTHFIELD ROAD + ACTON 
LONDON, W.4. 

















FOUR OAKS macuines 
for FACTORY LIMEWASHING 


The “FOUR OAKS ”’ way of 
quick and easy Limewashing, 
Colourwashing, D:stempering 
and Disinfecting. 








BRIDGEWATER 


PATTERN 
SPRAYING MACHINE 
is made in two sizes, 
18 galls. and 30 galls. 







Catalogues free 





All Prices are 
subject to con- | 
ditions prevail- } 
ing at the time * 
Orders are re- 
ceived. 


Sole Manufacturers : 


The Four Oaks eravien Machine Co. 
Four Oaks Works, Four Oaks, BIRMINGHAM 
W. C. G. UUDFORD, Proprietor. 

Telegrams : Teleprone : 
** Sprayers, Four Oaks.”’ 305 four Oaks. 























White Distilled 
Linseed Oil 
Fatty Acid 


With an lodine va'ue of over 180 
(Hanus Method) 


and other 


FATTY ACIDS 


produced by 


VICTOR WOLF, LTD. 
VICTORIA WORKS 


CLAYTON, MANCHESTER, I l 


one. East 1082 Telegrams: Glycerine, Mancheste 


CONTENTS 








Hydrostatic 


GAUGE 
for 


TANK STORAGE INDICATION 











THE CHEMICAL AGE 11 JANUARY 1947 


en a hans en a a 5 emer ea -—T - o S ow ee ow ew e e ene eee ee ee 


ale 


ENGINEERING CO | 


ze [NOTTINGHAM] LTD 
HIGH GRADE 2 a HASLAM STREET 
PRECISION - CASTLE BOULEVARD 
PARTS ee NOTTINGHAM 


Contractors to Admiralty 


and Ministry of Supply & Aircroft Production 


TELEPHONE: NOTTINGHAM 45068 (3 LINES 
TELEGRAMS CAPSTAN, NOTTINGHAM 


CENTRIFUGAL PUMPS 


For 
CHEMICAL 
WORKS 
PURPOSES 


RELIABLE 
EFFICIENT 
ROBUST 
ECONOMICAL 


THE BRYAN DONKIN COMPANY LTD. 


CHESTERFIELD 
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